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LETTER OF TRANSMITTAL 


Honourable William Griesinger, Minister, 
Department of Planning and Development, 
Parliament Buildings, 


TODOntO, Umberto, 


Honourable Sir: 

I take pleasure in transmitting herewith 
a Conservation Report on the Ausable Valley, in six 
sections namely: 

General (Location and Boundaries, Geology, 
_Physiography and Land Settlement); Soils and Land 
Use; Forestry; Water; Wildlife and Recreation, 


Yours very truly, 


A.H. Richardson, 
Chief Conservation Engineer. 


Toronto, July 21, 1949, 
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One hundred copies of the first 
edition of this Report have been 


issued, of which this is 


Number 4&6 


ERRATA 
PART V - WILDLIFE 


Page 2, line 25: For ‘Myrtle Warbler” read 
"Least Flycatcher". 


Page 36: Substitute the following for the 
deleted section: 


"The marshes are trapped in season 
by the owner. Illegal trapping by 
other trappers is reported to be 
common, " 
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RECOMMENDATIONS 


F 
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RECOMMENDATIONS 


STATED OR IMPLIN IN THIS RUPORT 


soils and Land Use 


i, 


That contour tillage, strip-cropping, grassed water- 
ways and restricted rotations be established on land 
designated as suitable for conservation farming on the 
Map of Recommended Land Use, and that demonstrations 

be arranged in these areas to promote practices of 
conservation farming, P.71-74, 

That farm woodlots be fenced from cattle and that 
plantations be established wherever feasible on steeply 
sloping land and gravelly soils designated as plantable. 
SRR Sh elt AON 

That permanent sod be established with pasture improve- 
ment on land designated for this purpose and that 
pastures be managed according to sound principles, in- 
cluding mowing to reduce weeds. P.76-78. 

That intertilled crops, which expose soil to erosion, 
be restricted on land which is sloping, but not suit- 
Hoes: OL, CONLOUrM tL LT ace 17 hE, 74, 

That long rotations of sod and grain be established on 
clay and silty soils of the uplands to resist erosion 
and to build up organic content and fertility of the 
Slo, a Ns a Lee 

That ponds and streams used for watering stock be pro- 


tected from trampling and pollution by cattle. FP.8l. 


That the River Authority stimulate and guide all indi- 


viduals and agencies concerned in the watershed to 
formulate and carry out a policy of adjusting Land Use 
to Land Capability. P.84. 

That further research and investigation be made (1) in 
comparing Land Use to Soil Type and Erosion; (2) manage- 


ment of pastures and long rotations; and (3) methods of 
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increasing organic content of soils by green manure crops, 
field composting and more efficient use of stable manure 
and plant waste. P.82. 

That the River Authority support a programme of education 
and publicity to acquaint the public, especially youth, 
with Land Use Problems and the methods of remedying 
abuses of natural resources, P.83. 

That a gully control demonstration be carried out on the 
north half of Lot 9, Concession X, Township of Williams 


Bast. P.88. 


Forestry 


ite 


That the Ausable Forest of about 37,513 acres, comprising 
13 areas of marginal and sub-marginal land, be established 
by the Authority to protect the natural water storage 
areas of the watershed and form the basis of a sound 
forestry policy for the watershed. P,39. 

That a fire protective system be established under the 
Authority which will regulate the burning of slash and 
peat on private land and that a fire protective system 

be set up to fight fire anywhere in the watershed, but 
particularly in the "Pinery". P,28. 

That the Authority expropriate all tax delinquent land 
subject to the regulations of the Municipal Act. P.60. 
That natural regeneration be encouraged wherever possible 
and that open areas be planted where necessary. P.47, 
That reforestation of privately-owned land be encouraged 
in every.way possible, particularly on blow sand, glacial 
beaches and poorly-drained land. P.30, 

That counties and townships be encouraged to establish 
and extend the forests within their boundaries. P.36. 
That schools within the watershed be encouraged to enter 
the Provincial School Forestry Competition, P.38. 


That the Authority inaugurate a scheme to aid farmers in 
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fencing their woodlots similar to that adopted by the 
COUnDMEOT: Halton ese Ol 
1, That for flood control on the Ausable River the following 
works be carried out:- 
MAIN AUSABLE SYSTEM: 
The Lesser Port Franks Improvement Channel 
(Scheme A.1 (a) - $109,000.00) 
(With Breakwaters - $276,396.00). 
PARKHILL CREEK SYSTEM: 


The Lesser Old River Bed Improvement 
(Scheme B.1i(a) - $276,501.00). 


If a greater degree of protection is desired such as 
against spring floods of the 1947 magnitude, it is 
recommended that the following works be carried out on 
the two systems:- 
MAIN AUSABLE SYSTEM: 
The Lesser Port Franks Improvement Channel 
and the Arkona Dam (60 feet) and Reservoir 
(Scheme A.2 (b) = $999,454.00). 
PARKHILL CREEK SYSTEM: 
The McInnis Dam (31 feet) and Parkhill Dam 
(29 feet) combined with the Lesser Old River 
Bed Improvement 
(Scheme B.2 (b) - $884,268.00), P.51. 
ae That for summer flow a dam be constructed at Hay Swamp at 
an estimated cost of $200,000.00. P.53. 
5. That a number of small dams listed in Table H-4 following 


Page 52 should be planned for the future in order to in- 


crease summer flow and for deep seepage for the watershed. 


Wildlife 

1, That farmers be encouraged to improve land for wildlife 
by the elimination of grazing of woodlots, by selective 
rather than clear cutting, by planting small groups of 
trees and field boundary hedges and by planting wildlife 
foodspavches, Pua. 


2. That the streams of the watershed be improved for muskrats 
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and fish by any means capable of inducing permanent summer 
flow and by planting the stream banks with alders and 
Willowsiy)Pe42 7t43,. 

That consideration be given to a plan for decentralized 
control over the setting of muskrat trapping dates to 
overcome the effects of differences in climate in dif- 
Ferent seasons. ash p25. 

That the season on muskrats be closed for one year. P.2u,. 
That where the Authority requires extensive source areas, 
the right to trap for several years in succession be 
leased to individual trappers. P.23. 

That consideration be given to the protection of pre- 
dators of the meadow mouse near reforested anes 
particularly those hawks and owls known to feed chiefly 
ONT MiCe, = F.0d. 

That the introduction of fish into the watershed be re- 
stricted to those parts of the river shown by the survey 
to be suitable for the spnecies concerned. P.54 

That owners of streams listed as suitable for speckled 
trout should be encouraged to improve them by ae 
structing small trout ponds and by other methods. P,.53. 
That the fishing in any such impoundments be managed on 

a sustained yield basis. P.,54, 

That the Conservation Authority urge the Dominion Govern- 
ment to examine Smith Lake, Lambton County, with a view 
to safe-guarding its future as an important stop for 


migratory waterfowl. P.39. 


Recreation 


a. 


That the Township of Bosanquet consider the passing of 
a Zoning By-law, (pursuant to Section 406 of the 
Municipal Act of Ontario) for the control development 
and use of 8,970 acres of the Lake Huron Beach and 


"Pinery" area, as shown on the Recreation MaDe ede s 
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That three areas of beach and forest in Bosanquet Town- 
ship, totalling 1,980 acres, be acquired and administered 
by the Conservation Authority for DUDLICOUSe a... 
That 370 acres of the Ausable River Gorge be acquired 

by the Conservation Authority for a park to be known as 
the Ausable Gorge Park. P.19, 

That six small areas of from one to five acres be 
acquired for the public as picnic sites, le Osten, 

That steps be taken by the Conservation Authority to 
educate the public to avoid the dumping of refuse and 


garbage on sideroads and beaches. P.21 
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LOCATION AND BOUNDARIES 


The watershed of the Ausable River is an area 
of 665 square miles lying close to the eastern shore of Lake 
Huron, in the area between the cities of London, Sarnia, 
Goderich and Stratford. The watershed is, Very rouenly {oval 
in shape, with an excrescence of some size on the north-west 
eround the villages of Staffa and Cromarty in Hibbert Town- 
efaip. It is bounded’ on the north by the watershed of the’ 
Baytield River, on the east by that of the Thames, while on 
fae south it borders on the drainage area of the South 
Sydenham River. To the west, the boundary follows that of 
the watersheds of various smaller streams and watercourses 
draining into Lake Huron, except for the section between the 
mouth of the river and Grand Bend. Here the boundary for 
several miles follows a range of sand hills along the lake 
Bere, close to the beach. 

A watershed has been defined as the high 
ground separating two river systems. Taken in this literal 
sense it becomes only a boundary line; but the term “water- 
shed" is commonly used also to describe the area which is 
Ovained by a river and its tributaries. It is in this 
broader sense that the term is used in this report, and , 
throughout the report, the terns watershed, drainage area, 
drainage basin and drainage unit are used interchangeably. 

The main stream of the Ausable River rises in 
the neighbourhood of Staffa and flows, with many changes of 
course, southwest to Exeter, <A little northwest of ixeter, 
where it is only about nine miles from the shore of Lake 
‘Huron, the Ausable turns south and flows in this direction 
for between twelve and fourteen miles. Néer Ai lsemGraie. 
the river begins a sweep to the west, describing a wide acer 


with the centre approximately at Parkhill and a radius of 
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Poouveseven miles, «Near Arkona, it, turns:more sharply to the 
north and originally flowed in a northerly direction to Grand 
Bend, a distance of more than fifteen miles as the crow flies. 
Here, the river made a sharp hairpin bend and followed the 
Wine of the sand hills at a slight angle to its former course 
for some eight or nine miles before flowing through the sand- 
hills to the Lake near Port Franks. 

From the source area near Staffa, on the 
extreme northeast to the watershed boundary on the southwest, 
beyond the village of Adelaide, is a distance of about 41 
miles, while from the river's mouth on the west to the 
boundary beyond Denfield on the east, the width is about 
Poairtcy miles. 

The drainage area of the Ausable lies chiefly 
am the County of Middlesex, but also includes a large area of 
Huron County and smaller parts of Lambton County on the south- 
west and Perth County on the northwest, In Middlesex County, 
the watershed includes the whole of the townships of McGil- 
Hivray, Williams Hast and Williams West, the greater part of 
Biddulph Township and parts of Adelaide and Lobo Townships. 
In Lambton County, parts of Bosanquet and \farwick Townships 
are drained by the Ausable, as are the greater parts of 
Stephen and Usborne Townships, a large part of Hay Township 
and a small area in Tuckersmith Township, all in Huron 
County. About a quarter of Hibbert Township in Perth County 
lies within the watershed. 

Parkhill in Williams “jest Township is the only 
incorporated town within the watershed, but iixeter in Huron 
County, an incorporated village, is the largest centre in the 
area, The other incorporated villages are Lucan, Hensall, 
piiediord, Ailsa Craig and Arkona. Crediton, though not sep- 
arated from Stephen Township is as large as several of the 


incorporated villages and has gained importance from the 
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lage of Centralia, The summer resort of Grand Bend is 


ring the season has a much larger population than any other 


sentre in the area, 
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LEGEND 
HAMILTON FORMATION: Soft blue and grey shale 


DEVONIAN 


BEDROCK GEOLOGY 
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SCALE:MILES 


A surface stream drops into a 
sinkhole in the limestone. 


Fossil bearing beds are exposed 
in the gorge near Arkona. 


An oil drilling apparatus is a 
reminder of the importance of 


geology. 


3. The Rocks 

The accompanying map shows the distribution 
of formations found on the watershed and is based on a oe 
published by the Dominion Bureau of Geology. That part of 
the watershed which lies north-east of Parkhill and Ailsa 
Oraig is underlain by rocks of the Norfolk, formation. These 
rocks are mostly a hard, gray and brown limestone with some 
thin beds of bituminous rocks and calcareous sandstone. They 
have been used in the past for building stone and have a po- 
mential use for crushed stone. Rocks of this formation have 
aiso been used to produce lime, Within the region of this 
Norfolk formation salt has been obtained by drilling through 
the limestone to the underlying Salina formation. 

The caleareous nature of these rocks is re- 
meecved in soil material. The glacial till deposits are cal- 
Careous and develop soils that are nearly neutral in re- 
meron, tlhe bed rock has very little effect on the surface 
relief. 

The Southern portion of the watershed is 
Maaerlain by rocks of the Hamilton formation. These consist 
largely of soft blue and gray shale with some gray limestone. 
These are exposed in the valley of the Ausable River at 
Arkona and in a brick yard at Thedford. The exposure at 
Arkona is a well known collecting place for fossils. 

The manufacture of brick, hollow building 
bLOcks, and tile at Thedford is an important feature of the 
Watershed. A supply of good tile in a region that requires 
SO much underdrainage for soil improvement is fortunate. 

Wearing action ‘of glaciers on the shales of 
the Hamilton formation has contributed much clay to the 


glacial deposits of the region. The generally heavy soils 


J. F. Caley: Palaeozoic Geology of the London Area, Ontario, 
Canada, Department of Mines and Resources, Memoir 237, 
Geological Survey. 
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CHAPTER 3 


PHYSIOGRAPHY 


i. ourface Relief 

the relief of the watershed is marked by two 
main features, a flat expanse near Lake Huron with elevations 
from six to eight hundred feet and an upland region with 
elevations from eight to eleven hundred feet above sea level. 
The flat country consists of post-glacial deposits of sand, 
silt and clay or of glacial deposits smoothed and veneered 
with clay by water action. The upland region rises from west 
to east but is marked by a north-south ridging, of morainic 
character, which causes stream flow to conform to it rather 
than in the westerly direction in which the average slope 
Menas « The Giver cuts through the most prominent of the north- 
south range of hills near Arkona. Dissection of the hills 
by the main stream and some of its tributaries gives the 
boldest relief on the watershed. 

2. Glaciation and Land Forms 

PNesvVast expanse ol ice. which covered the 
mortherm part of North America in the last geologic age 
covered southwestern Ontario and gave it its present form. 
During the last movement ice was pushed around the highlands 
of Dufferin and Grey Counties in two lobes. The westerly 
lobe shaped the land on the Ausable Watershed. 

Material deposited under the ice as it moved 
ms called ground moraine. In this region it was spread out 
to form generally smooth topography and constituted a "till 
plain”. Halts in the movement of ice front are marked by 
elevated ridges with rougher surfaces called end moraines. 

In this report they are termed merely "moraines". Moraines 
formed at a retreating ice face are called "Kame moraines". 
These are sandy or gravelly while the others consist of clay 


and boulders. 
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PHYSIOGRAPHIC AREAS 


LEGEND 


TILL PLAIN 


MORAINE 


SPILLWAY 


SAND DUNES 


LAKE PLAIN 


KAME MORAINE 
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When glaciers melted the water ran away 
through channels cutting quite large valleys. These are 
broad with steep sides and have flat, terraced floors called 
"Spilliways". In the large post-glacial lakes ee ay er omnes 
Sand were deposited to form "clay, silt and sand plains". At 
the margins of the lakes gravel "beaches" were formed. These 
Tie inland from the present Lake Huron. 

tivers and meltwater channels debouching into 
post-glacial lakes made deposits of sand called "deltas", In 
some places the till plains were smoothed off and the material 
m--sorted, to give a flattened till plain with a superficial 
eovering of clay. These are called "clay veneer plains". 

LUeCrerarendeposits GLeswlt: lying over |) the 
Meavier material on the moraines and till plains of the up- 
lands. This silt is believed to have been deposited by the 
See10n Ol Wind. On them a different soil is formed than that 
on the water-laid silts, 

Some of the depressions in the rougher topo- 
Braphy, old lake beds and floors of spillways, have an 
accumulation of decayed organic matter over the mineral 
Macerial. Ihe less decomposed deposits are called "peat" and 
mie more decomposed are called "muck". Flood plains at the 
bottom of river valleys covered with recent deposits are term- 
ed "bottom land", 

All the glacial and recent land forms mention- 
ed above are found on the watershed. Their extent and dis- 
tribution is shown in the physiographic map accompanying this 
report. They are described in the following paragraphs, and 
the mapping symbols by which they are indicated on the soils 
map are also given. 

3. Kame Moraines (EK) 
The northeastern lobe of the watershed around 


the villages of Staffa and Cromarty includes small areas of 
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“Kame” topography near Staffa, A spring at the base of a kame moraine near Staffa. 
Springs in this locality give rise to the main stream of 
the river. 


Typical landscape on till plain near Farquhar. View of a moraine. Note the steep slopes and the 
hummocky topography. 


Stratified sand and gravel in a beach formation. This Farm land on the old lake plain. This soil is a water- 
is near the ‘’Pinery’’ road. laid clay veneer on a till plain that has been levelled 
- : by water action. 


ae 

Kame moraines. These are in the form of prominent hillocks 
made up of roughly stratified sand and gravel. Many have been 
worked for the sand and gravel in them, The lower slopes are 
often cultivated but the higher parts are drouthy, and usually 
left in grass cover for pasture and hay. As the material is 
porous, water percolates freely through it and issues down- 
eeope tas springs, which are sources of the river. , in the 
interests of water conservation these might better be re- 
Baresteds Trees *aregg crop well suited to this light soil, 
possibly better than the hay or pasture they now support. 
From the point of view of water igen Nias treesrare pro- 
bably the most advantageous cover. 
4. Clay Moraines (TM) 

The most prominent physiographic feature of 
the watershed is the series of ridges of higher land. There 
are three major ones which run roughly north to south from 
the northern part of the watershed. The most westerly of 
these enters the watershed north of khiva, runs south to enter 
Williams Township and then swings westward south of Parkhill. 
The others have the same trend westward but their south- 
westerly branches extend beyond the watershed. 

The soil material of these ridges is similar 
to that of the lower land lying between them and consists of 
meneavy clay. It is as if the glacier had passed over a 
fairly level expanse of clay and had crumpled the land up into 
migees in places. For the most part these upland ridges, or 
moraines, have rougher topography than the land between. This 
is not always so but where such a formation is seen to be 
part of a moraine system it has been mapped as a moraine. The 
land use features of moraine country are characteristic of 
rough topography and the differences between moraine and till 
plain mentioned in this report apply to the average conditions. 


These morainic ridges have important effects 
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on the land use and on the river itself. The more irregular 
relief in the moraines effects land use in two ways. The 
slopes may be too steep or rough to cultivate or have been 
subject to accelerated erosion under cultivation. The de- 
pressions between the hills are often inadequately served by 
surface drainaye channels. The compactness and texture of 
the material of the moraines restricts internal drainage. 
The depressions therefore contain cold, wet soils not suit- 
able for cultivation of crops unless artificially drained. 
Single line tile drains are common throughout the areas of 
moraine to overcome this handicap. 

The flow of the Ausable River itself and of 
dts tributaries is very strictly controlled by these moraines. 
The main streams flow southward inland from these ridges. 
hhey are fed by tributaries which flow into them at right 
angles from the slopes on either side. In some places tri- 
butaries have, by headward erosion, cut back through the 
ridges and "captured" a parallel main stream. An example of 
this is seen in the stream which flows out of Hibbert Town- 
Ship. Instead of flowing down past Elimville, it turns at a 
sharp elbow to flow west past Exeter to join another main 
stream. 

Run-off from the westward slope of the mor- 
aine is carried by the Parkhill creek and a number of small 
Streams into the Lower Ausable between Thedford and Grand 
Bend. 

The Little Ausable cuts through a moraine near 
Clandeboye and joins the main Ausable. It is interesting to 
note at this point that the Little Ausable runs through less 
clayey country and the water is quite clear. The main Ausable 
carries much silt and mud washed from clayey slopes. Past the 
duncture of these two streams the river flows along the south- 
ern margin of the largest moraine until, near arkona, it 


Swings northward to cut a deep valley in the moraine. 
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5. spillways 

When the glaciers melted there was more water 
released than could be carried in any existing channels. The 
meltwater flowed down slope along the edge of the glacier and 
cut out wide deep valieys. These valleys are floored with 
gravel, sand and silt which are the heavier components of 
sediment carried by the water and first to settle out. Where- 
as the moraines stand above the general level of the till 
plains, the spillways cut depressions through them. The 
spillway valleys mesety remain as broad and flat-bottomed but 
eome tributary spillways are in the shape of a broad "V" in 
Boss section. 

There are three main features of spillways 
that are important in a conservation program. First, the 
soils are coarse textured and of little value except where 
covered by muck. Second, the north-south streams of the 
system are confined to the spillways. Third, the valleys are 
much too big for the streams that now flow through them. These 
eee cams are called: "misfits". The land in the bottoms is 
therefore inadeyuately drained. Though the wider spillways 
have, in the past, had much money spent on draining then, 
they remain of very little use to agriculture except in small 
areas where muck deposits have been exploited for cash crops. 
There are practically no buildings on these valley floors. 
Poor pasture or non-commerical forest is the main cover. 

In many parts of southwestern Ontario spill- 
Ways similar to those on the Ausable are remarkable for the 
dense cover of white cedar over large areas. Some wooded 
Breas cover thousands of acres. They are very obvious either 
on travelling through the country or on viewing topographic 
Maps or aerial photograpns. Differences in aspect»and use of 
Spillways depends on whether they have been artificially 


Grained or not, Insofar as those that have been drained are 
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still of little agricultural use while the undrained ones 
have useful forest cover it would seem that drainage is not 
warranted. 
eee Ti’) Plain (?) 

Lying between the moraines and occupying the 
greater part of the watershed remote from\the lake is the 
Sill plain. It is broken into long Strips by the moraines 
but these strips are wider than the moraines themselves. The 
Mmeverial of the till plain is similar to that of the moraines 
but the surface relief is usually less rugged and the altitude 
is a little below that of the moraine. 

IneesOa i Maverie lL Or the tall dis heavy clay 
loam. It contains few stones and boulders. Because of the 
underlying limestone rock the stones and pebbles are mostly 
limestone. The heavy, clayey nature of the material is 
believed to be due to its mode of deposition. The glacier 
moved over and worked up material which had previously been 
deposited by water. This heaviness of the soil has two 
important features, First, internal drainage is too slow to 
accommodate water which is not cerried away by surface drain- 
age. second, through cultivation or long use as pasture the 
soil becomes even more compact and does not offer a favour- 
able medium for the growth of CroDs. 

On both the moraines and till plains there are, 
meeplaces, deposits of silt. The silt may be a few inches or 
een three feet in depth. The origin of this silt is not 
certain, it may have been deposited by wind after the decline 
of the glacier and before the soil had acquired a covering of 
plants. The soil developed on the silt is similar to that on 
the heavier material but there are some aspects of its use 
Which have raised problems. The silt soils are show separ- 
ately on the soils map and are discussed in more detail in 


the Soil and Land Use Section of this report. 
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7. Beaches (B) 

When the glaciers melted there were, in the 
basins of the great lakes, much larger lakes than are pres- 
ent now. There were also bays and smaller lakes which no 
longer exist. These larger bodies of water, the post-glacial 
lakes, were caused by three things. First, the extra water 
from the melting of the glaciers, second, the restriction in 
the movement of the water to the ocean by masses of ice still 
covering the outlets of the St. Lawrence system and, third, 
the settling down of the continent under the weight of ice, 
With the release of glacial meltwater and the OLE Up 1st 
the continent the smaller lakes disappeared and the lake in 
the basin of Lake Huron diminished, Abandoned beaches at the 
shores of these old bodies of water remain, 

Some of these beach formations are Tong.) narrow 
Berips of light, gravelly meterial and boulders. Some OL 
these are indicated on the map by a symbol CCnsisting or a 
row of small circles. The larger ones are of wider extent 
and their areas are outlined on the map. 

The beaches mark the boundary between the up- 
land portion of the watershed, consisting of moraines and 
till plain,and the low flat portions, consisting of spillways 
and lake plains. 

The coarse textured soils and the presence of 
boulders lowers the agricultural value of the soil on the 
abandoned beaches, Where poorly drained soils lie adjacent 
to the coarse soils the latter are then baized foritheir one 
favourable feature of good drainage and warmth. 

8. Lake Plains 

The lake plains may be as flat as originally 
laid down or they may be dissected by sharp V-shaped valleys 
formed by the river system. The western part of the watershed 
Consists of lake plains thet reach to the margin of Lake Huron. 


There were embayments in the old post-glacial lakes and also 
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inland ponds the floors of which remain in the form of lake 
plains. 

The material on the lake plains is varied. 
Inshore deposits are sandy, deposits formed in deeper water 
are clay. An intermediate texture is silt. Sometimes sand 
or silt may be found lying over Clay. Mueh of the flat. land 
of the lake plain consists of a clay veneer over till material 
that was smoothed over by water action. To a lesser extent 
and or silt is found lying in thin depesite over tiil, 

The flat terrain of the lake plains has poor 
surface drainage. When the material is clayey the internal 
drainage is also poor. Where the river system has cut deeper 
valleys in the plain and drainage is thereby provided, the 
lighter materials are well drained. Where the sand Dlaais 
Cut by drainage channels, the soil is too dry. (inne flaps 
test areas with no well established surface drainage, the 
Sands and silts are inadequately drained as well as the clays. 

Where the land is flat adequate artificial 
drainage is the chief problem, where steep slopes are found 
accelerated erosion occurs when the soil is cultivated. Fruit 
growing is common on the well drained sands. Where the flat 
land hes been artificially drained there has been a wide and 
intensive development of cash Cropping of wheat, beans, soy- 
beans, beets and garden produce. The richest soils and much 
of the most advanced and specialized agriculture are on the 
Hake plains. 

9. Recent Deposits of Muck and Peat 

In flat depressions on the lake plains and in 
some of the larger depressions in the uplands, there are fairly 
deep and extensive deposits of decayed organic material. When 
the water table is permanently at the surface the accumulated 
remains of thousands of years of vegetation hes not decomposed 
very much and they remain in the form of peat. When the 


weter table fluctuates and organic remains (humus) are 
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The Little Ausable, a misfit stream on the broad, flat Near Lucan a tributary of the Little Ausable has cut 
floor of a spillway, has been channelized in this ditch. through a moraine. Stones and boulders from the soil 
remain to form a pavement on the river bottom, 


sr 


The sloping edge of a moraine with the flat floor of a Imperfectly drained clay soil on the old lake plain. This 
spillway in the foreground. Note poor crop responses kind of land lends itself to large scale mechanized farm 
on eroded slopes. This kind of land would respond operations as seen here. 


favourably to erosion control practices. 
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A wide view of the Thedford marsh area shows cultivated, Near Arkona the sand plain has steep valleys cut into 
waste and wooded land. it by streams. The soil and location are found favourable 
to the growing of orchards and small fruits. 


=k ais 
regularly aerated, decomposition has advanced further and 
muck is found, 
Lakes and bogs have been ecuI@micially drained 
since the first settlement of the area and the land now con- 
sists of muck deposits which ere worked for Gerden crops, 
Celery, mint, onions and beets as well as ‘the same cash crops 
commonly found on the lake plain. 
10. Sand Dunes 
A large area of sand dunes, known as the "Pin- 
ery’) stretches from Grand Bend to Fort Franks. The sands of 
abandoned beaches and recently elevated lake olains have been 
worked into dunes by wind. When these sand dunes have acquired 
a cover of forest they have become stabilized. Lack of fer- 
tility precludes acricultural development. Of this kind of 
tdand, lLumbering in the past and recreational use in the pres- 


ent constitutes the land use picture of the sand dune area. 
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CHAPTER 4 
LAND SETTLEMENT 


1k Exploration and Settlement to 1840:- 


The vattern of settlement in Upper Canada was 
largely determined by the trade routes, used during the 
French period to reach the Upper Great Lakes. As a result, 
the Ausable and its tributaries remained almost unexplored 
until well into the nineteenth century. The main southern 
route was by Niagara and Detroit, but the early traders ané 
presumably also the Indians, almost invariably preferred to 
coast up the western side of Lake Huron, rather than up the 
exposed eastern, or “lee ghore, The more direct routes by 
the Ottawa, Trent and the "portage of Toronto" all passed 
far to the northwest of the area, Champlain is said to have 
camped near the present site of Goderich in LOLS; ebute after 
that time the region remained almost unvisited except by a 
few missionaries and traders. 

It seems very likely that the Neutral village 
visited by the Jesuit Missionaries Bréboeuf and Chaunonot 
in 1640-41, and named by them St, Francois, waS on or near 
the River Ausable, It has not yet been possible to fix the 
Site of this village, but a map of 1656, based on information 
obtained from the Jesuits, marks St, Francois in this general 
region, <A hunter from the French Settlements near Detroit 
told a tale in 1820 of having found “on the Aux pavlLess forty 
miles northeast of Sarnia the ruins of a large European 
habitation with old trees growing in it and a stone fire- 
place and chimney at one end. This has been identified as a 
Jesuit Mission at St. Francois and there are persistent 
rumours in the neighbourhood that such a chimney still exists 
in some unidentified location in the southwest part of the 
watershed and has been seen in recent years. 


If this Mission ever really existed, it was not 
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2 ae 
founded by Bréboeuf and Cnaumonot, who were alone in an un- 
friendly country in 1640 and in no position to found missions 
or build large houses with stone chimneys. After Bréboeuf's 
failure with the Neutrals, the Jesuits sent no more mission- 
aries to them, at Least» until after 1645, when the ground 
had been prepared by Indian Converts, so that any Mission on 
the Ausable must have been destroyed within a few years when 
the country was swept by the Iroquois and Neutrals, Hurons 
and Jesuits driven out, 

The French explorers must have sometimes 
visited the mouth of the river, when they happened to follow 
that shore of Lake Huron. Dollier and Casson do not mention 
it in their account of their explorations, but showed the 
lower part, not inaccurately, on their map (1670), The 
French called it the “Riviere aux Sables “, and perhaps some- 
times used the Indian Trails, which are known to have crossed 
the area from Lake Huron to the Thames. At any rate, there 
had been some exploration of the region before 1800, but 
little information abovt the river and its valley seems to 
have been available, and the course of the river shown on a 
few eighteenth century maps is obviously conjectural and much 
less correct than the part shown in 1670. 

By this time, the Chippewas had taken over 
this part of the country, having gradually penetrated into 
it after the destruction of the Hurons by the Iroquois. They 
had built up an extensive trade in flints, which are found in 
large numbers around Kettle Point, just south of the water- 
Shed. These flints were in demand with distant tribes and an 
important trail - the "Flint Trail" from Kettle Point to the 


"Forks" of the Thames (London)- must have reached the river 


ie 

The present official spelling of the river's name is 
Ausable. However, there are many variants still in use, 
such as Aux Sables, Aux Sable, Aux Sauble, Sable, Sauble- 
and Au Sauble. The Chippewas called the river Nagansippi. 
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below Arkona, There were Indian Corn fields on the Paver , 
near Highway No. 7, in 1826, and there seems to have been a 
Chippewa village not far off for some years after this. “St, 
Francois" may also have been in this section for the Indians 
liked locations near river flats where corn could be grown 
without trouble. The Indians were also in the habit at some 
seasons of portaging to the Ausable at Grand Bend, paddling 
up stream to a point near Nairn and travelling overland to 
the Thames, 

After the war of 1812-15 had emphasized the 
exposed nature of the water route from Detroit to Niagara, 
the military authorities were looking for alternative water 
routes, less exposed to attack, which might be improved to 
allow the use of batteaux and large boats. ‘The Dulane hor 
the Rideau Canal was the chief result of these investigations; 
but several other rivers were surveyed and some rumour of a 
short cut from Lake Huron to the Thames by the "Riviere aux 
Sables" must have reached Quebec. In September 1819, 
Lieutenant H. Willson, Royal Engineers, stationed at Amherst- 
burg, made a careful survey of the river from the mouth to 
hear the present junction with Parkhill Creek, 

Willson's report appears to have been pigeon- 
holed in the military archives at Quebec and forgotten for 
the later surveyors knew nothing of it. The shore of Lake 
Huron was surveyed between 1819 and 1824 by Lieutenant 
H.W. Bayfield, R.N., for the Admiralty, but it was not until 
the preliminary agreement with the Chippewas purchasing the 
region for the Government had been signed in April Loos, 
that white men began to penetrate the area in any numbers. 
SAM BEE at) sored bea ul ue eed hs a a ee aaa ee I 
13 | 
Mahlon Burwell camped ‘near the corn fields on October 6th, 
1826, and made a short day's journey from thence to Town- 


send's location, a mile or so east of Arkona, the next day, 
(after 10:00 a.m.) “according to the winds of the Sable". 
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= do tee 
ee The Beginning of Settlement 1820-1840:- 

The portions of London and Lobo Townships 
which fall within the Ausable Watershed were settled much 
carlier than the romainder of the area. The northern parts 
of these townships were surveyed in 1819 and 1820, and the 
first grant of land registered in the watershed to Mahlon 
Burwell, Deputy Land Surveyor and Crown Agent in the Talbot 
District, dated November el, 1820. The lots, which were in 
Concession XII and XIII of Lobo Township, were undoubtedly 
in payment for surveying the eee. and may not have been 
occupied for some time, 

Other grants soon followed; patents for 5,400 
acres in the Lobo Township portion of the watershed had been 
issued by 1830, and for 500 in the London Township portion, 

A lone pioneer, Asa Townsend, had gone deep into the wilder- 
hess in 1821, to build his cabin on the banks of the Ausable 
near the present southwest corner of Williams ast, where he 
hoped to develop a salt spring into a commercially profitable 
ee Townsend remained on his “location for some 
time; his salt drilling eventually came to nothing, after he 
had gone down 264 feet with primitive water driven drills--- 
264 feet through solid aoe He was granted patents for his 
aie 17701854 ¢ 

In the meantime, the Government's land policy 
ee 
Crown Land Papers, Canada Company, Ridout to Par ivers, 


March 17th, 1827; “Surveys are now generally performed by 
contract, the Contractor being remunerated in Land at the 
rate of 2% to 6 per cent for each 100 acres surveyed accord- 
ing to the quantity thereof’, (In Ontario Public Archives). 
Be 
Townsend had settled first in the Westminster Township in 
1812, brought in by Simon Zelotes Watson, who cheated him 
and finally threatened to Keep himofte hits) Wands evens i fa he 
Meebo i 1d hain sth may have been partly fear of Watson 
which drove Townsend so far from settlements, Petition of 
Asa Townsend, 24 April 1812, U.c. Sundries, Ottawa Archives. 
De 
Diary of Mahlon Burwell, Chippewa Indian Reserve Survey, 
1826. 
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= oo. 3 
was being considerably modified. ‘The practice of granting 
land to settlers on payment of fees had for some time been 
unsatisfactory from the point of view of the Government of 
Upper Canada which got very little revenue and a good deal 
of expense from the system. In the most of townships laid 
out up to 1824, one seventh of the lots had been Peserved 
to the Crown, and an equal number for the support of the 
Protestant Clergy. No very practical method of obtaining 
revenue from these reserved lots had been devised; the news- 
papers of the time abound in sheriff's notices regarding 
arrears of rent on leases of Crown Reserves, to which the 
lessees appear to have paid little attention, Moreover, a 
settler was not likely to lease a lot from the Crown Re- 
serves when he could get a cheap freehold elsewhere. By 
1826, after considering a series of proposals, the Home 
Government had decided on the virtual abolition of "free 
land sate Henceforth, all land was to be sold, either 
for cash or on the instalment Dlan, except to military ¢claim- 
ants, who continued to receive free grants Ter a time, “A 
Crown Lands Commissioner was appointed in 1827 to implement 
the» policy. 

This decision raised some practical dif- 
ficulties; during discussions of the situation the Government 
had shown a marked dislike for the necessity of entering the 
real estate business, which would demand a staff, accounts 


and auditing, and would undoubtedly have political reper- 


ee 


, 
Actually the original grants were hardly “freet grants 
except in special cases, since the various fees amounted 
SOT romy 215 torre0. Tor 100 acres, However, since most of 
the fees were remitted to Loyalists and their families, 
to military claimants and to others at the Governor's dis- 
cretion, a large proportion were free up to about 1820, 
The price of wild land under the new system was not much 
higher than the total of the old fees, but by reducing the 
number of officials concerned with the issue of patents 
and stopping most of the special free grants, it was pos- 
Sible to get some revenue from the sale of Crown Lands. 
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Fa 
cussions from time to time. this reluctance resulted tin 
another parallel development, 

In 1823, John Galt, who had visited Upper 
Canada as a member of the Royal Commission on War Losses, 
proposed the formation of a company to take over the gale 
of unassigned land in the colony. The Government saw in 
Galt's proposal a means of ridding itself of the political 
and material nuisance of the Reserves, but shied away from 
the idea of granting a land monopoly to a commercial group, 
Galt's original idea of taking over all land sales had to 
be modified, and his company, when formed, was to supplement 
the Crown organization. After a good deal of negotiation, 
it was agreed that 1,584,415 acres of the Crown Reserves and 
829,340 acres of the Clergy Reserves would be sold to the 
Canada Company for subsequent resale; thus constituted: e171 
the remaining Crown Reserves and one half the Clergy ee 
in those townships which had been laid out up to March 1624 . 

However, the commission charged with the 
valuation of the lands set a price of Only 5s:0 Gaz per acre , 
which proved unacceptable to the Clerey Corporation. “The 
problem was eventually solved by dropping the Clergy Reserves 
from the scheme altogether, and substituting a tract of 
1,000,000 acres of wild land to be chosen from the region 
just purchased from the Chippewas. This was later increased 
by 100,000 acres to make up for Swamps, ponds and other un- 
Saleable areas (principally the Ellice Swamp). For this 
vast tract, the company was to pay £145,150 5s., the price 


a@ 
originally set for the smaller area of Clergy Reserves , and 


Land Settlement in Ontario. (Sixteenth Report of Ontario 
Dept. of Archives, 1921). A large acreage of Crown Reserves 
were granted to King's College (University of Toronto) and 
some to other institutions in 1826. 


Many of the Clergy Reserves lay in old settled areas and had 
been “improved, The average value was higher than that of 
remote “wild lands, 
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one third of the purchase vrice was to be remitted, on the 
condition that the money be spent on "canals, bridges, hig’ 
roads, churches, wharves, schoolhouses and other works under- 
taken and calculated for the common use and benefit of His 
Mejesty's subjects resident within that part of the Province 
of Upper Canada ", Estimates for work of this nature had to 
be approved by the Governor-in-Council before it was begun, 
and the costs were to be credited to the company by Order-in- 
Council on completion. The company's charter was issued in 
August 1826, and still remains in force, as modified by sub- 
sequent agreements, 

The settlement of the Ausable Watershed, 
therefore, was conducted under two systems. After 1826, 
Lobo, London, Adelaide and Warwick Townships were settled 
under the new Crown Lands Regulations, while the remainder 
of einen ated was developed as a commercial enterprise 
by the company. 

Real explorations of the tract started in 
September 1826, when Mahlon Burwell set out to survey the 
boundaries of the two Indian Reserves specified in the 
treaty with the Chippewas. He is the first white man to 
penetrate the area since 1819, who has left full records, 
After marking the boundaries of the Kettle Point Reserve, 
Burwell decided to run a line from near Townsend's “location 
to the shore of Lake Huron, in continuation of a survey made 
from the northwest corner of Lobo to Townsend's in 1824 by 


2 
Rosewell Mount , thus fixing for the first time the distance 


1, 
Agreement between the Crown and the Canada Company, 1826. 

2) 
Townsend's petitions to the Executive Council of 1821 anc 
1822 state that he has cut a "wacezon track” in to his 
location from Lobo; this presumably is the line later sur- 
veyed by Mount, and follows the present road along the south 
boundary of Williams Township to Arkona and Forest. The 
Canada Company's Map of 1849 shows a road along the Williams- 
Lobo Townline turning up to the Ausable at Townsend's 
location, 
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WVAROHR BACTAACT, 


‘IN WHICH THE YaANADA COMPANY HAVE ABOUT 
1,066,000 Acres of Land. 

AND OF SOMF OF THE 
ADJACENT TOWNSHIPS, 
SHOWING THE ROADS THERETO, DISTANCES, 

AND POST OFFICES. 


Bmtien Bratute Mies. 
v 1+ 28 
Peet te eee ee ed a : 


LONGITUDE WEST OF CREENWICH PICHARD SUN. ELFESILO 


LANDS IN CANADA WEST (LATE UPPER CANADA). 


THE ATTENTION OF 


DRO RANTS, SLID SRPPLRBS AMID OUVAIRIBD 


IS INVITED BY THE CANADA COMPANY TO THE 


HURON DISTRICT, 


CONTAINING ABOUT 


ONE MILLION ACRES OF LAND, 


IN ONE BLOCK, 


Extending Westward from the Gore and Wellington Districts to the Shores of Lake Huron, which bounds 
it for sixty miles. 


The Land in the Huron Tract is of the finest character, and of the descrfption best adapted to the cultivation of Wheat. ‘This 
Tract possesses advantages which render it peculiarly eligible to every class of Settler: scarcely a bad Farm is to be found in it: 
it is well watered by living Streams, and the climate is most healthy, The principal Port is Gqderich, the District Town, which has a 
population of about 1200—good Stores or Shops, Mechanics, a large Grist Mi a Fulligg and Carding Mill, an Iron Foundry, places 
of Religious Worship, resident Clergymen, and good Schools, where the higher branches of the Cjassics are taught, &c. d&c, de. 
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between the Thames and the lake, and incidentally a rough 
southern boundary for the Huron Tract. It was on this trip 
that he "discovered" the lake, already found in 1819 by 
Lieutenant Willson, which is still called by his’ name, 
although drained in 1875. He also ‘scaledit the shore of 
Lake Huron as far north as the Indian carrying-place at the 
present site of Grand Bend. 

The Canada Company, meanwhile, had indicated 
the area which it wished to develop. It included the present 
townships of Colborne, Hullett, McKillop, Logan, Ellice, 
Basthope North and South, Goderich, Tuckersmith, Hibbert, 
Fullarton, Downie, Stanley, Hay, Usborne, Blanshard, Stephen, 
McGillivray, Biddulph, Williams Bast and West and Bosanquet , 
all of which take their names from directors of the Canada 
Company, or from men in public office at the time. John 
Galt, after organizing affairs with respect to the Crown 
Reserves in the older townships, began to assemble a party 
to explore the Huron Tract and fix its boundaries. For chs, 
he secured the services of Burwell, who knew the area, as 
well as those of John McDonald, who did most of the subsequent 
surveys for the company. The group set out in June 1827' from 
the township of Wilmot, and reached the lake near the mouth 
of the Maitland. Burwell completed his survey of the lake- 
shore down to Grand Bend, and he and McDonald laid out the 
area around the mouth of the Maitland. 

By December 1828, Galt was able to report to 
the Surveyor-General that a sleigh track wags ta a Wilmot 
to Goderich, and that taverns were “being erected ". His 
next step was to have a road surveyed from the present site 
of Clinton to connect with the "Proof Line Road in London 
Township, along the route of the present No, 4 Highway. This 
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2 
Galt to Surveyor-General, Crown Lands Papers, Ontario Public 
Archives. 
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survey was largely done in 1829, and the last few lots were 
laid out in 1830-31. It was from this road that settlement 
spread into the portion of the watershed owned by the Canada 
Company. In the meantime, another group was making an 
accurate survey of the course of the Ausable from Townsend?3 
property to its mouth, this being completed in December 1828. 
Williams Hast and West were surveyed in 1831. 

The exploring parties were amazed at the rich- 
hess of the country. Dr. William Dunlop, who later became 
the first M.L.A. for the Huron District, reported on the 1827 
expedition in glowing terms. He says that “the soil a un- 


iformly of the loamy Character, arich and free to work ".. He 


adds that there are enough streams for ‘every farm to be 


murnished.-with a,share of. one. ----- though it is to be 

expected that in the course of cultivation many of these will 
il 

be greatly impaired or perhaps totally dried up ----- es 


Dunlop describes the black ash swales as “wet in the spring 
and autumn, but tolerably dry and producing good grass at 
ERE he states that they do not require drainage - 
Clearing and opening to the air being sufficient to make them 
“fit for the plough*, Most of the region was covered with 
mixed hardwood forest, but there were large stands of pine, 
notably on the sandy land drained by the lower Loi 

With the opening of the region well under way, 
settlers began to follow the trails blazed by the survey 
parties. Adelaide and Warwick Townships were surveyed in 
1832, and groups of settlers came out under the auspices of 


the Harl of Egremount, in addition to others who settled on 


ce ee ee ee 


ip 
Brymner,. D., Report on Canadian Archives, 1898, p.9 et seq, 
2) 
The timber in the Sand Hills" area was noted as being of 
poor quality, however, 
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militia grants . <A large party arrived in the area around 
what was to be Adelaide Village in the summer of L6o2, "and 
Since many of them were well-to-do, clearing proceeded 
rapidly. The village itself was laid out in February 1833, 
and the surveyor notes that there were two houses, a general 
store and a Government store and office already in existence 
at the eae. The group of retired officers, who were the 
prime movers in the Adelaide scheme had grandiose plans for 
the village, including a Club House, an Opera House and 
several other buildings, which never materialized. Much of 
the development was supervised by Rosewell Mount, Crown Agent 
and M.L.A. for Middlesex; by 1835, his account for settlement 
in Adelaide, Warwick and Caradoc included DveEMNS "Or £eyolun for 
roads, £2,630 for supplies (sold, presumably to settlers, 
through the Government store), £948 for housing immigrants, 
to Adelaide and Warwick and £218 for hospital expenses in 
Adelaide and wen cle. 

Most of the first group had completed settle- 
ment duties by 1836, and patents had been issued LoOrenear ly 
10,000 acres in the part of Adelaide falling within the 
watershed. There were also ten or twelve farms in the small 
portion of Warwick drained by the river, 

Proportionately, settlement in the Huron Tract 
was somewhat slower, although some areas received as many 
immigrants as Adelaide and Warwick. The cholera epidemic of 
1833-34 cut down the influx very considerably; on the other 


2 ee ee es 


i 
The Governor, Sir John Colborne, was in the habit of recom- 
mending “respectable immigrants to settle in Adelaide in 
the early thirties, though some people thought this a 
mistake - Langton Letters, 

ae 

Diary of P, Carroll, Deputy Land DUrVEVOr ELeso, Dept, oF 
Lands and Forests,. Toronto. 


Report of the Select Committee on Grievances, Legislative 
Assembly of Upper Canada, 1835, Freeman Talbot of London 
built many of the houses byioontract in 2835. Most of ‘the 
civilian settlers came from Ireland. 
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hand, the intensive advertising campaign of the Canada 
Company tended to attract settlers. The company’s early 
policies were calculated to induce speedy settlement; land 
was sold freely on the instalment plan, and the survey had 
marked out 100 acre lots, rather than the 200 acre ones of 
the older townships. The smaller farms were easier to pay 
for, principally because the small profits of the early years 
were not eaten up in payments for a large proportion of un- 
cleared ee It is note-worthy that of 365 land sales made 
by the Canada Company during the first ten years of settle- 
ment in the Ausable Watershed, only 28 were for cash, Of 72 
sales of 150 acres or more, 31.9 per cent were in arrears 
after their first one or two payments, and the land had to 
be sold or abandoned. On the smaller farms, only.24.2. per 
cent of the settlers were so unsuccessful as to be forced to 
sell or abandon their Ce This AOE senot, imply that 
the majority found it easy to make a living. Many farms 
settled between 1830 and 1839 remained unpaid for until the 
good times of the 1850's, and interest on arrears of instal- 
ments in some cases amounted to as much as the instalments 
themselves. 

Other policies of the company were mixed in 
their effect. The fact that they undertook the erie sate amyeyig 
roads (an enterprise beyond the means of the small groups of 
early settlers and usually neglected by Government) hastened 
settlement. On the other hand, the roads were undoubtedly 


too costly -- the two main roads, stumped but not surfaced, 


i. 
This plan also made settlement more compact and hastened 
the opening of roads, since the lot had only one quarter 
mile frontage on a concession road, instead of two. 


9 
Qe 


Statistics calculated from Canada Company Records in 
Dominion Archives. 


ae O78 
1 

WoOsts2265) per mile .-- and, since the agreement with the 
Crown called for the expenditure of a fixed Sum on improve- 
ments, this meant that the IMuron District got fewer niles 
of roads than it would have under a proper system of letting 
contracts by tender. Similar difficulties arose in the case 
of the mills, which were so essential to the rural economy. 
The Canada Company had been given the monopoly of “mill 
privileges", as was usually the case in settlement schemes of 
this type. The company established mills Very ‘carly and ain 
har anes: but the proportion of grist mills was not high 
enough to satisfy the settlers, [In its anxiety to exploit 
the mills, the company usually preferred to build and rent 
mills rather than to sell or lease mill privileges. kh Ini 1340, 


of the eight to ten grist mills or sawmills in the Huron 


a} 
bh 


Tract, only two were not owned by the Canada Company . In 
one instance, however, the Canada Company overreached itself 
in its desire to control milling. Two Americans, Brewster 
and Smart, had purchased 2,555 acres of land, including three 
mill sites, in Bosanquet and Villiams Townships in 1835, 
Their mill, just south of the present town of Grand Bend, 
seems to have been in operation from 1832, since interest is 
charged on the purchase money from that year. ‘The Canada 
Company, anxious to maintain its monopoly in lumber, made a 
contract with Brewster and Smart in which they agreed to 
purchase their “entire output’. The enterprising Americans 
immediately proceeded to Detroit, where they bought two more 
Saws and hired two more crews; in a short time, enormous 


quantities of hastily cut and sawed pine and hardwood began 
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Lizars, Daniel, A Report on the Affairs and Influence of 
the Canada Company, submitted to the Governor-General, 1840, 
Ibid. It should be noted that the "Report" of 1840 was due 
ho the complaints, of a group of dissatisfied settlers, whose 
objection to the Company's monopoly of mills was at least 
partly due to a desire to exploit this resource to the full 
themselves. 
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to arrive at Goderich, by raft . Lizars notes that thousands 
of feet of this were never sold, the lumber being of such 
poor quality that export was impossible, and the local market 
being too small. From the records of the company, it appears 
that the two operators made something like £4,000 out of this 
contract in 1835, before the Canada Company could terminate 
its disastrous bargain, 

Settlement proceeded on a planned basis in 
the tract; the first surveys laid out main roads, with ranges 
of 100 acre lots on either side, and the company tried to 
sell these first, with, apparently, the object of making the 
roads safer for travellers and of having a readily available 
supply of labour for improving the roads. Much work on them 
was done by settlers, who were in arrears on payments for 
their land . One writer states that an attempt was made to 
run these main roads parallel to the line of the chief water- 
courses, while the side roads were (very rovghly) parallel to 
the line of the tributaries. There are traces of this attempt 
in parts of the Huron Tract, but it was not carried out at all 
rigidly. ‘The main roads were run straight at some distance 
from the rivers, only occasionally conforming to the broader 
curves of the stream. This is a system more likely to appeal 
to conservationists than the rigid northsouth gridiron. How- 
ever, since some of the first roads were not at right angles 
to each other, there were a large number of irregularly 
Shaped lots, The area of these was often wrongly computed 
and this led to disputes and litigation with the company and 
other settlers, Thus the half-hearted attempt to substitute 


an intelligent layout for the conventional one (so convenient 


ie 
The rafts were towed by oxen, probably following the 
beaches. W.H. Smith; Canada, Past, Iresent and Future, 1851, 
Shirreff, Patrick. A Tour through North America (1835) 
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to surveyors and land-office clerks) became a source of com- 
plaint and added to the hostility, which soon began to grow 
up between many settlers and the Canada Company. 

The settlers had at least the satisfaction, 
such as it was, of being able to pursue their disputes with 
the company in the ordinary courts, When Lizars states in 
his "Report" of 1840 that there was more, litigation in Huron 
Township after ten years than in the whole history of some 
earlier townships, he ignores the fact that when those early 
townships were settled it was almost impossible to obtain 
redress in disputes concerning Crown grants other than by 
petition to the Land Boards, from whose dilatory and some- 
times arbitrary decisions there was no appeal, save by a 
fresh petition to the Governor-in-Council. 

The Canada Company was primarily a commercial 
concern and as such was actuated chiefly by considerations of 
profit. When “good business" (usually on a short-time basis) 
could be combined with wise planning for the future of the 
district, the company planned as wisely as could be expected. 
But when the interests of the shareholders clashed with those 
of the settlers, the shareholders were apt to get the best of 
it. Company officers did not, as their more vocal opponents 
seemed to think, spend their nights plotting the further 
Oppression of the inhabitants; but on the other hand, they 
may properly be charged with short-sightedness, some bad 
management and, in a very few instances, incompetence. 

It was under these conditions that British 
emigrants began to move into most of the Ausable Watershed 
in 1850. The first comers, as has been indicated, took up 
land along the London Road, in Hay and Usborne Townships; 
they were, however, forced to exchange their lots for others 
in 1835, when a Glebe Reserve was set up in the area they 
had chosen, In 1831, the settlement of Williams East began 


with the arrival of a Highland Scot, Peter McIntyre. He was 
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Pe 9 ee 
joined by many of his compatriots during the next few years, 
and half the township was taken up by 1840. A sawmill was 
built by Donald McIntosh near the present site of the village 
of Nairn, in the winter of eee but the first groups had 
to take their grain at first to the Goderich Mill, and after 
1634 to McConnell's at the present site of Exeter, A erist 
mill was added to McIntosh's Mill in ee McConnell's 
and McIntosh's Mills at first ground only whole wheat nga lob age 
so white flour had to be got from Goderich for several years 
more, 

An unusual feature of settlement in Biddulph 
was "Wilberforce", a colony of fugitive negro slaves near the 
present site of Lucan. Several accounts of it appear in the 
various county histories published in the nineteenth Genuuny., 
but none of these will stand comparison with either the 
records of the Canada Company or the testimony of contemporary 
travellers, Both Patrick Shirreff and the Rev. J. Proudfoot 
of London visited the colony in 1833, when it was well est- 
ablished. Shirreff says of it that ‘the houses, barns, 
fences and general appearances of this settlement are 
certainly mean enough, but I considered it in most respects 
equal, and in some respects superior, to settlements of whites 
in the Huron Tract of the same standing of three vearaty. ‘Khe 
settlement was on a tract of 800 acres between Lucan and the 
"Little Ausable", on both sides of the London Road (Highway 


No. 4) sold to J.C. Brown and Stephen Dutton on September 20, 
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ds 
The History of Middlesex County, 1889, much of which is 
based on hearsay, and the uncertain memories of descendants 
of settlers, says the mill was built by Donald McIntosh in 
1831, but the Parkhill Gazette Review for April Lek OOly, 
gives the correct year, 1833, and adds that McIntosh was 
"an agent for the Canada Company". The assessment rolls 
for the London District show no mill until 1834, probably 
the year the mill began working. In this year also, a 
D. McIntosh bought 400 acres of land in Williams West. The 
land around the mill site was not taken up until 1837. 
Be 

Assessment returns, London District, 1837. 
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=e, ee 
u 
1830 3; Frederick Stover, called in one of the county histories, 
"a Connecticut Quaker”, the active organizer of the colony, is 
listed as a part owner, his name being pencilled in below 
those of Brown and Dutton at a later date, which unfortunately 
is not pipette. The property was paid for and a deed issued in 
1838. Quakers apparently continued to manage the colony and 
operate a school until the early 1840's, after which the 
negroes made their own way. Only a few of them were still on 
their holdings forty years later. 
With 1832, settlement began in other townships; 

McGillivray and Stephen, as well as the portion of Tuckersmith 
within the watershed received their first inhabitants. By 
this time, letters from settlers had gone back to England, 
Ireland and Scotland; and the Canada Company was not slow to 
publicize these. Asa result, some fifty new settlers 
arrived in the watershed in 1832-5, notably James Willis, 
whose clearing on the London Road is noted by county histories 
as the only habitation for twenty toe 4 The Huron County 
Atlas of 1879 recounts that Willis, after building his cabin 
and installing his wife in it, set out for London on foot to 
buy a hoe, with one Shilling, all the money he had left, 
Hoes were not obtainable at that price, #0 Nenad: to walk 
back to his "location" and plant his first crop of potatoes 
with an axe, Early in 1833, an inn was established under 


contract with the Canada Company, by a son of William McCon- 


Hes 

Records of Contracts, Canada Company. Dominion Archives. 

ee 

The simple notation “later” is prefixed to Stover's name, 

tole 
Willis is said to have arrived in "the early winter of 
1822", He bought his lot in April 1833. McConnell's tavern 
was Open in February 1833. Canada Company Records show 
twenty-four other gales along the portion of the London Road 
within the watershed, all in 1835, so that Willis' “loneli- 
ness cannot have endured for long. He may have arrived a 
few weeks before the others, a period which grew, apparenily, 
with each retelling. His contract with the Canada Company 
shows his property as Lot 1S, Concession I, Usborne, 
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nell, a London Township tavern keeper. McConnell built a saw 
and grist mill near where the London Road crosses the eye cs 
in 1854, William McConnell's land probably came to him, at 
least in part, in payment for his contract to Open the 
southern half of the London Road, as he also received lots in 
Tuckersmith, Biddulph and McGillivray . 

It was also in 1833 that the first permanent 
occupant ventured into the western wilderness of Bosanquet ; 
one sale had been made there the year before, but this was 
shortly abandoned. Bosanquet generally remained little 
settled until the early 1850's; it was too far from rosacs, 
stores and other settlers. Only eighteen sales had been 
made there by the end of 1840, and of these, eleven were 
either abandoned or resold within a few years. A village 
did grow up on ee tract around Brewster's Mill, but this 
disappeared later , Williams West has a similar history of 
late settlement. 

The surveys of the Huron Tract were completed 
in 1859, with the exception of about 8,000 acres along the 
lower Ausable in McGillivray, Stephen and Bosanquet, which 
were too swampy to lay out. By that date, nearly 60,000 
acres had been taken up. Some settlers, notably the tlodgins 
and Balkwills in Biddulph and Stephen, and the Scottish group 
in Williams East, were expanding their farms, or buying new 
lots for sons, indicating that there was already a prosperous 


group of farmers in the area, 
ee Ne ee 


The MeConnells (William and Alexander) chose their locations 
near crossroads where they thought villages would grow up. 
William and Alexander owned the sites of “Francistown®" and 
Clandeboye and a block of 400 acres near WRodgerville™ south 
of Hensall. George and D. McConnell also had lots on the 
site of Exeter, 

Be 
The mill's nearest neighbours in 1850 were eight miles away 
On one side and twelve on the other. Smith, W.H., Canada, 
Past, Present and Future; 1851. 


. 
x 


nm 


mu 
fy 
ate 


“ 


ry ie. 


Pew oes eee 
7 Abia oe 2 fi, J ie oe 
Soe Fy 
f PAOD 
7? de eee aia 
. . v ot 4, ad 
Cor tame ZI 
ty rs 
; Tae) 1 
i ’ i Ss 
. tr thie 
4. + 
ro. Las 
hij . t IKiL 
pe ory: : 
rar 
r Af [ 
Hy a . 
: e & F 
le A, me +f 
i Pt 3 i ‘ » 
: 4 of t 
Le ye Io wy s 
ys te Js, 
‘ - £ rn 
if SOWOU 
ry Sy roe He Bi 
‘ 7 
Tr 
+2% i. && > 
; J ; Ty 
Jf . ~ 
av , ere? 
SD bt ty EES 
ee Te 
i y ry _ 2 ri ,% 
Gy oh 
ne ee 


Oe Roads and Improvements:- 

With more than £48,000 to be spent by the 
Canada Company on improvements, it was expected that the 
development of the Huron Tract would be rapid. However, it 
appears that much of this sum was at least unwisely expended. 
A large proportion of the total sum was used up on the 
harbour at Goderich, and on bridges, which required replacc- 
ment after only a few years of use . The company rarely, if 
ever, called for tenders for work; the fact that it preferred 
to make payment largely in land made contractors demand 
higher prices, The figure already mentioned of £265 per mile 
as the cost of the Goderich-Wilmot and Goderich-London Roads 
is taken from the company's own accounts; and Lizars states 
that one man had submitted a tender of £40 per mile for the 
Wilmot Road, which was not accepted because he wanted cash 
and the company wished to pay in land. Allowing for consid- 
erable optimism in the estimate of ane Pnere stilleremains 
a large gap between this tender and the price actually paid, 

a gap which can only be attributed to poor engineering and 
bad management. 

In the case of the London Road, the contract 
was let in two sections, on estimates approved by the Executive 
Council in February 1830, to William McConnell and James 
Ingersoll. The work was completed in December 1832, and 
greatly exceeded the estimates in cost. Thomas Mercer Jones, 
the company's commissioner, explained the excess satisfactorily, 
however, to the Executive Council and the company was credited 


oO 
with £5,215 15s. against its improvement account . In less 


—_—: od 


us 
The frequent floods account for the high mortality of early 
bridges. 
“Contractors for the early roads in Upper Canada usually 
underestimated the cost and failed to fulfil their contracts. 
Payment in land was an accepted practice, 


“Minutes of Executive Council of Upper Canada, June 22nd, 
1833, and November 2lst, 1833. 
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DA. 
than two years, it was necessary to take up the corduroy so 
expensively installed, since it was already in very bad 
condition, and "turnpike" the road. This consisted of re- 
moving the stumps and throwing the earth up from the sides of 
the road to the centre, thus forming a crown, For this work, 
a large group of settlers was employed during 1834, and the 
company was credited with a further £3,268 ls. 6d. 

A contemporary account, by Patrick SLE reit 
gives an idea of the state of the roads: 

“The roads formed by the Canada Company in the Huron Tract 
have been styled good by the Backwoodsman, and so puffed off 
in every British hewspaper, that Englishmen may be apt to 
imagine they are Macadamized. They are ssimply straight lines 
formed by felling trees, the branches and trunks of which 
have been burned, or formed into corduroy, and the stumps, 
from two to three feet in height, left standing. I have 
already alluded to the extent of Gorduroy, a description of 
roads which most travellers speak of with horror, and, with- 
out meaning to praise it, I must say it was by far the best 
and smoothest portion of the Goderich roads, The roots pro- 
seCcuine from the stumps ----- kept the wheels and axles of 
Our waggon moving up and down with the regularity of the 
beam of a steam engine, and were alike annoying to us, and 
fatiguing to the horses, and more especially when trave lling 
between Van Egmont's tavern (between Clinton and Seaforth} 
and London", 

This was written in August 1833, just seven 
months after the first "opening" of the road had been com- 
pleted and before the "turnpiking"., There is no doubt that 
a Canadian would have been much less horrified than was the 
English farmer, since the description would fit almost any 
newly “opened” road in Upper Canada, and usually the interval 
between "opening" and “turnpiking” was much longer. However, 
it was reasonably felt that the large sums expended, might 
have produced better results, 

Smaller roads were opened by settlers, but 
these do not appear in the Canada Company's accounts. In 
1839, a main road was constructed along the boundary between 
Hay and Stephen Townships, including a bridge across the 


Ausable at a cost of £505, Further repairs were necessary 


on the London Road from 1840 to 1842, and at about this time 
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it was partly planked . In the 1840's the Lake Road (the 
present Blue Water Highway) was opened, the work being 
finished in 1849, Roads were constructed in McGillivray and 
Bosanquet in the 1850's and the Thames Road through Usborne 
was Opened in i851, 

In the meantime, the Canada Company had com- 
pleted its payments to the Crown, and received pavenvss tor 
the whole of the Huron Tract (unsurveyed portions excepted). 
There remained in 1847 some £4,000 to be expended on improve- 
ments; the company posted a bond of £6,000, which was to 
revert to it on satisfactory evidence that the full sum of 
£48,385 8s, 4d. had been spent, and wound up its contract 
with the eae By this time, a District of Huron had been 
set up, and the Canada Company was in the position of an 
ordinary taxpayer -- or rather an extraordinary One. Since 
its influence was very great. After 1850, under the municipal 
organization of the United Counties of Hunon rerthy andy Bruce, 
the remaining sum of £1,179 was gradually exhausted, and in 
1856 appears the first entry noting the eompany.'s “proportion 
of the cost’ of a bridge over the Ausable in Bosanquet...) In 
the same year, the county issued debentures for road improve- 
ments, and the London Road was gravelled under normal municipal 
_ Re By 1859, 150 miles of road in Huron County had 
been ork 

In the southern portion of the watershed, out- 
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lL. 
Sir J. Alexander, L'Acadie, or Seven Years Explorations in 


er bobsh Aneri0a, og /.0l6,s 1,0. 40.09 Take again was ten years 
before some of the main roads in York County were planked 
or gravelled, 
Final agreement between the Crown and the Canada Company, 
1847, 
Oe 
Huron "Signal", Goderich, several issues, 1856, and Journals 
and Transactions of the Board of Agriculture of Upper Canada 
LGD G6. 
A 
Journals and Transactions of the Board of Agriculture of 


Upper Cangda. “Vol. V, ipellls 
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Side the control of the Canada Company, the principal highway 
was the Egremount Road, built during the early days of settle- 
ment. Rosewell Mount's account for this and other roads, 
already referred to, indicates that the Government undertc.’- 
its construction, leaving the settlers to Open the side roads 
as part of their settlement duties, although the military 
grants required some road work even from settlers on the main 
road. 

In 1841, a grant of £15,000 was allotted for 
planking the road from an Imperial Government loan. However, 
the road was not kept up, and the Public Works annual report 
for 1847 states that "nothing has been done on this road since 
its completion, and for want of mere ordinary repairs, it is 
becoming, in many places, impassable *. Smith in his Canada, 
Past, Present and Future, notes that it was in very poor 
condition in 1851. This state of affairs continued for some 


time; by 1860, however, six miles of the portion of the road 


Oct 


¢ 


passing through Adelaide Township had been gravelled , and 


aN 


further gravelling took place during the next ten Vears. 
Roads in London and Lobo were constructed 
under similar conditions, with the exception of the "Proof 
Line Road" (present Highway No, 4) in London, This seems to 
have been a better than average road from its opening in the 
early 1820's, probably because of the Talbot methods. In 
1849, Freeman Talbot proposed and carried through the form- 
ation of a joint stock company under a new act just passed 
by the Assembly; its shareholders were the residents along 
the road, and its capital (£32,000) wes entirely devoted to 
gravelling and improving the high road, which was for several 


years the best in the region. Although it did not cross the 


Journals of the Legislative Assembly, 1847. 


Journals and Transactions of the Board of Agriculture of 
Upper Canada, 1860, 7.125, 
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St. Anne’s Church of England, 
Adelaide. Built 1866. First 
church 1836. Congregation 
organized by 1835. The 
first church in the Ausable 
Watershed. 


Presbyterian church at ‘Car- 
lisle, Williams East Town- 
ship. 


Crediton 1947. Looking east 
towards the crossroads. 


i 


S30 
Ausable Watershed, it was the principal approach to it, and 
this improvement increased the tendency of settlers in the 
southern portion of the watershed to buy and sell in London 
rather than in Goderich. | 

Other improvements financed by the Canada 
Company included churches and schools; considerable sums, by 
the standards of the times, were expended on these, including 
nearly £600 in 1849. In one or two cases, where settlers 
were impatient, a church or school appears to have been built 
by the farmers, after which they sought repayment from the 
company. 

Churehes+were, scarce in the watershed. in the 
early days, and schools were not very plentiful. An Anglican 
church had formed part of the plan for Adelaide Village and 
the Rev. Benjamin Cronyn was appointed in 1832. He was, 
however, forced to break his journey from Ireland at London, 
Ontario, and was persuaded by the inhabitants to remain and 
start a church there. His place at Adelaide was later teken 
by the Rev. Dominick Blake, who had been appointed to the 
rectory of Cairngorm, south of obra Lhroys ! By’ 1835, alae 
were being held in a schoolhouse at or near Adelaide . A 
church was built and a glebe reserved in 18356, Settlers 
Williams and Biddulph, as well as those in Adelaide, Warwick 
and Lobo attended services in Adelaide Village, which still 
had only this one church in 1851. A glebe was set aside in 
1835 on the London Road just north of the Hay-Stephen line, 
Huu vhere wasino’chureh dn Hay Township until after 2655, It 
was well into the forties before other denominations got 
buildings under way, after settlement had greatly increased. 
The Presbyterian Highlanders of Williams East had at first to 
range far afield. The nearest Presbyterian church was in 
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1. 
Report of the Select Committee on Grievances, 1835, 
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a a 
Embro, and it was there that they went on some Sundays at . 
least, about forty miles by oa 

In 1846, the only resident clergymen in the 
Ausable Watershed seem to have been the Anglican rector of 
Adelaide and the Free Church Presbyterian minister in Williams 
East. The rest of the area, until about 1850, depended on the 
services of clergymen who lived outside the Cee al- 
though some churches were built in the late forties . 

Schools were much more numerous than churches, 
and as in the case of the Adelaide school, they were often 
used for church services as well. The date 1838 is given on 
a monument as that of the building of the first schoolhouse 
in Adelaide Township, but from the reference already quoted 
it seems that there was a schoolhouse near Adelaide Village 
in 1835, Similarly, the first schoolhouse built in Stephen 
(Lot 15, Concession I) and used for services for some years 
must have been in existence before lee , for two schools 
are listed for "Hay and Stephen" in 1846, and a school in 
Stephen received a Government Grant Bey Vie We Mate) bes ees 
The first school in Usborne is said to have been at “Francis- 
town" (North Exeter) and this may be one of the two just 
Ientioned, as a school in "Hay and Usborne received a grant 
in 1847. Two common schools are listed in McGillivray in 
1846 and three in Williams and these also received grants in 
the following year. The total number of “common” schools in 
the area at this time, seems to have been about ten or twelve. 


A teacher's salary averaged about £33 a year, which probably 


had the purchasing power of at least $350 at the present time. 


1. 
MacKay, W.C., Pioneer Life In Zorra. Services at Embro were 
held in Gaelic at first, 
De 
The first church in Usborne was built by Presbyterians (Free 
Church) at Rodgerville, but does not seem to have had a 
resident minister for some years. 
3 


The date given in the Historical Atlas of Huron County, 1878. 
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Ou 
Teachers were usually men, and often boarded themselves. 
some, at least, were married and had families. 
4, The Period of Growth 1840-1875 :- 

Reference to the settlement map will give an 
idea of the proportion of land taken up in the watershed at 
the beginning of 1840, Actually only a small part of this 
was under cultivation. There are no documents to confirm 
the dates of commencement of farming operations on each Lot, 
but Smith notes that in 1846 only seven to twelve per cent of 
the land taken up was cleared and cultivated. In McGillivray, 
for instance, the Upper Canada Gazetteer lists 1t,58s acres 
as sold or leased, but only 808 acres under cultivation (in- 
cluding pasture). This is the lowest figure quoted, but the 
other townships were not much more settled. ‘The picture, 
then, that a traveller would see would be long stretches of 
woodland, broken here and there by a ten or twelve acre 
clearing, around a log house. Grain was often threshed on 
open floors at first and hay stored in stacks. Where barns 
existed they were often frame structures built later than 
the houses and superficially of better Hon ead Mills 
were not plentiful; three grist mills and eight or nine saw- 
mills served the needs of the settlers in 1846, and some of 
these suffered from lack of water in the summer. A traveller 
who passed along the London Road in 1841 visited mills 
"twenty miles from London (apparently a rough See of 
the distance to Clandeboye) but stated that “at this season 
of general drought the supply US ach sufficient for the 


constant working of the machinery *. Sir J. Alexander notes 


A Statement of the Satisfactory Results of Emigration, etc., 
Canada Company Pamphlet, 1846 ed. Here a traveller notes 
the barns are “better built than the houses", Small log 
stables were often built before the barns. The first 

frame barn in Williams Fast dated from 183”. 
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that the little Ausable was "testotal dry" at the same point 
in August ine 

Taverns and inns were becoming more plencitiwis: 
"by the year 1842 the inns between Goderich and London 
numbered forty-two, and so inadequate was even this accom- 
modation that at night eight or ten travellers would be 
lying on the floor of one of these places, with bits of wood 
por Shey The number of inns did not make up for their 
quality; travellers constantly refer to the poorly built 
walls, gaping doors and windows, and general discomfort of 
the inns. 

The 1840's brought a new influx of Setulers, 
but of a different class. The Canada Company was not sat- 
isfied with the instalment system of sales; although deeds 
were not issued until all payments had been made, there were 
legal difficulties in connection with settlers in arrears, 

A man who had made two or three payments and then fallen be- 
hind could very reasonably present a case for maintaining 

his equity in the property, even though his contract with 

the company stated that the land should revert to it on re- 
payment of the instalments. The fact that all the improve- 
ments he had made enhanced the value of the land added to the 
complications, and increased the hostility of settlers towards 
the company. Aside from these considerations, settlenent was 
proceeding fairly slowly, in part because of the scarcity of 
immigrants with capital, 

The Canada Company, therefore, determined 


upon a system of leases whereby poor immigrants could lease 


SN ne ee 


1g 
Alexander, Sir J., L'Acadie. The little Ausable wag in 
exactly the same state at the same point in September 1947, 
Be 
Lizars, R. & K., In the Days of the Canada Company, p.1l64. 
There were eight or ten inns in the watershed in 1846, and 
possibly four or five stores. Most of these inns and stores 
were on the London Road. 
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land for ten years, with the option of converting the lease 
to a sale at any time by paying the full price of the lot. 
In this way, the company's continuing title to the land would 
be incontestable, and settlement would be speeded up because 
of the attractiveness of the system to men without much 
capital. Modifications of the scheme set up a graduated 
series of rent eet a which included instalments on the 
purchase of the land; if a settler fell behind, instalments 
already paid in were to be applied against current rent. [In 
1839, the first leases were signed and the tempo of settle- 
ment altered and quickened. 

Unfortunately for the company, the new policy 
aroused more opposition than ever, Its more educated opponents 
got busy with pencil and paper, and calculated that the rent 
payments plus instalments were equivalent to rates of interest 
of about 83 per cent on the purchase (ae ah Tos thine: the 
company replied that the value of land was constantly rising, 
and that the instalments were calculated roughly to ensure 
that the company should not lose by leasing land rather than 
holding it for sale. The grievances of the settlers with 
regard to improvements continued, since the leases stated 
explicitly that the lessee forfeited the land with all im- 
provements if he fell twenty days in arrears. 

It was under this system that the bulk of the 
land in the Ausable Watershed was settled, between 1840 and 


1854; much of the remaining land was taken up in the late 


sls 
A typical series of instalments, for a 12-year lease, from 
1842, makes a total price,. including rent, of £110.5.0 for 
100 acres, or 22s. per acre. Cash sales at the time 
averages 13s, per acre, 

Aliquis, Observations on the History and Recent Proceedings 
of the Canada Company, 1845, Similar calculations, with 
Similar results, are often made by the purchasers of motor 
cars, etc. under modern instalment plans. The company's 
argument that they lost by leasing land was specious, how- 
ever, for it was their duty to settle the country not to 
speculate in land. 
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fifties. This growth meant that littie of the produce of the 
area was exported until the peak of settlement was nearly 
reached. The new arrivals provided a ready market for the 
produce of older farms. In 1841, a traveller states that 
‘but little surplus grain is at present available for ex- 
portation, All that the farmer can produce is brought up by 
the incoming secre nen, lumbering seems to have been on the 
same basis until after 1860. Although few documents exist, 
Lizars' testimony indicates that the company found it extremely 
difficult to sell lumber outside the tract. The Transactions 
of the Agricultural Board for 1858 also mention that little 
lumber was produced in Huron County. After 1860, some lumber 
began to be exported, notably barrel staves from Stephen 
Township, and a small quantity of cherrywood, but it was not 
till a later period that the sawmills of the area reached 
their greatest activity. Much of the timber felled in clear- 
ing was burned and part of it made into potash, which seems 
to have been produced in about the usual quantity. The total 
value of exports from Goderich in 1850 was OnLy Loe. alld 
even allowing for an equal amount cine Cul evra london 5 rt 
seems that the district cannot have been important as an ex- 
porting area. 

The good times of the 1850's came to the 
Ausable Watershed as they did to the rest of Ontario, Farm- 
ing became extremely profitable, and there was a rush to take 
up land. Most of the remaining lots in Adelaide, Lobo and 
London Townships were taken up, and the Huron Tract experienced 
a great increase in population. By 1854, the price of land 
was about 19s, 6d. per acre, and hundreds of ten-year leases 
were being converted to sales annually. In the years from 
1852 to 1856, the Canada Company took in more than the total 
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price they had originally paid for the whole Huron Tract. It 
is a curious fact that, just during these years, Company op- 
ponents charged that land was being withheld from sale to the 
detriment of the Huron District, because the company had come 
to prefer the lease system. Many settlers did apparently go 
into the Crown Lands north of the Huron Tract, which were 
Opened for sale in 1855 because they preferred an outright 
purchase, and many leased farms did revert to the company for 
arrears, but it seems that settlement in the Huron Tract was 
not in such a languishing condition as has frequently been 
assumed, These conversions of leases continued, although in 
diminishing volume, well into the depression years after 1857 . 

The boom in farmland had other effects. The 
1850's were the years of railroad expansion in Ontario, and 
with the easy money then available, several schemes were put 
forward to bring railways to the Huron District. Steel had 
been laid as far as London by 1853, and promoters were 
anxious to extend lines into the rapidly developing western 
districts; the railways themselves in turn encouraged develop- 
ment to ensure their own profits. A line from Sarnia through 
Strathroy to Komoka was chartered in 1852 to serve the 
southern townships of the watershed, and gradually pushed its 
way along its surveyed route, The Buffalo and Goderich Line 
was completed in 1858. Both these lines were outside the 
Ausable Watershed, to the north and south, but provided art- 
eries for it. The Grand Trunk Line from Guelph to Sarnia, 
finished in 1859, ran straight across the watershed, bringing 
with it the usual skyrocketing of land values along the right 
of way, the shifts of population centres and the laying out 
of new towns, which occurred all through Canada with the com- 
ing of a railway. The communication system of the watershed 
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Canada Company Record of Contracts, Dominion Archives. 
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House of about 1851 near 
Carlisle. Moved to present 
site from the village where 
it was used as a tavern. 


Old house 


House at Widder. Built 
before 1858. 


in Clandeboye. 


This was Glendennan’‘s Hotel 


in 1878. 


A buff brick farm house of 
the 1870’s. The band of 
ornamental brick work under 
the eaves is characteristic of 
houses of this date along the 
London Road. 


Sage 2 
was not completed until 1873-76, when the London, Huron and 
Bruce Railway was constructed from London to Clinton. 
Population doubled in the decade 1850-60, and 
there was a further rise in the sixties. As the rate of 
growth slowed, produce became available for export; small 
industries grew up to serve the local market, and later to 
ship their products outside the watershed. The timber trade, 
small in the early sixties, began to increase in importance. 
At the same time, the log houses of the farmers were being 
replaced by frame structures, and even by brick in some in- 
stances. In 1840, there were only seven frame houses in the 
portion of the Huron Tract within the Ausable Watershed; by 
1870, nearly every farm of ten years’ standing could boast 
of one. In the villages brick buildings were not uncommon by 
1860 and by 1878 many of the older farm-houses and barns were 
being replaced by "handsome and commodious white brick and 
tasteful frame buildings*® in an increasingly elaborate Cee 
Improved living conditions became general; 
cookstoves replaced fire-places in the kitchens; sewing 
Machines, pumps and hundreds of other manufactured articles 
began to be widely used. Fraternal orders established 
branches in the area, and the schoolhouses, which were be- 
coming a common sight every four or five miles, were used for 
their meetings, as well as for other social gatherings. Inns 
and taverns were now widely distributed and some of the hotels 
in the larger centres rated high by the standards of the time 
for both style and comfort. Churches representing most de- 
nominations could now be found in the watershed. By the middle 
sixties, the original frame churches were beginning to be re- 


placed by brick buildings, in many cases. As has always been 


ih), 
Historical Atlas of Middlesex: 1878, The quotation refers 
to Williams East but applied fairly well to most parts of 
the area, The "tastefulness" is less apparent to modern 
eyesvthan ine lLse7ses 
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the case in Ontario, the churches were probably the most 
important centres of social activity. 

The area was becoming "civilized‘* and was 
losing the rawness of backwoods! life. Life moved slowly by 
modern standards, but it was far from being colourless or 
dull, The district, like most of early Ontario, was sober 
and law-abiding, compared to some parts of the frontier in 
the United States, but there were occasional outbreaks; such 
as the burning of Brewster's Mill and the feuds along the 
London Road. The inns and taverns did not cater only to 
travellers, and during much of this period, the region was 
full of construction gangs working on the railways and the 
"Cut", It was at this time that Lucan was known as ‘the 
wildest town in Ontario", 

In 1875, most of the district was a prosperous 
farming area, already well settled, and which had emerged 
from the pioneer stage. Industries producing for an outside 
market were developing in several of the villages, The shift 
from subsistence farming and grain-growing for export to 
dairying and stock-raising had already begun, but was not yet 
causing any appreciable decline in rural population, while it 
was increasing the importance of the various villages. Set- 
tlement was still going on in some areas and the lumber bus- 
iness was active and increasing. There seemed every prospect 
of further development in the future. 

Oo. Municipal Organization and the Growth of Towns:- 

The organization of municipalities and local 
government in the Ausable Watershed followed the settlement 
at about the same interval as in most areas settled after 
1815 in Southern Ontario; During the first days of settle- 
ment, there was no means of registering deeds locally in the 
Huron Tract, Thomas Mercer Jones, the Canada Company Com- 
missioner at Goderich, proposed the formation of a county to 


Be) added to the London District, insi833.. This was put into 
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= 46.5 
effect, and thenceforth legal business was conducted at Lon- 
don, while the Canada Company did much of the local admin- 
istration. In 1842, a District of Huron was formed, with 2 
council sitting at Goderich, and such local officials as had 
existed -- a constable, a coroner and one or two clerks -- 
were transferred to the new body, and a sheriff appointed. 

The Western District (Essex, Kent and Lambton) 
was formed in the same year. A representative of Warwick was 
present, as well as S, Ward, who had settled in Bosanquet in 
1837, and who had been chosen to attend by his few neighbours. 
However, in 1843, the District Clerk was “instructed to inform 
Mr. Ward that as Bosanquet was not a township, there could be 
no township Bee ne and Bosanquet remained unrepresented 
until it organized as a township in 1847. [In 1849, the West- 
ern District became the United Counties of Hssex, Kent and 
Lambton, and finally in 1853, Lambton County became independ- 
SDt. 

A similar evolution took place in Huron, where 
the United Counties of Huron, Perth and Bruce were formed in 
1850; Perth acquired its own county buildings and a separate 
existence in 1853, but Huron and Bruce remained united until 
1866. 

Adelaide and Lobo Townships were organized in 
the thirties; the rest of the townships in the watershed be- 
tween 1840 and 1850. The story is told in County Histories 
that when McGillivray organized a Township Council in 1850, 
only six freeholders could be found from which to choose a 
council of five. Canada Company Records, however, show six- 
teen sales of land before 1840, which were fully paid up by 
1850, and more sales were made later, so that tne often re- 
counted tale must be regarded as apocryphal. 
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Lambton County Records. 
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The inhabitants of McGillivray and Biddulph 
found the trip to Goderich inconveniently long, and their 
contact with county officials otherwise too remote. They 
therefore petitioned for annexation to Middlesex County; 
this was granted, and on January lst, 1865, the two townships 
were shifted from Huron to Middlesex. Williams was divided 
into Williams East and West in 1860. 

There are no cities or large towns in the 
watershed. Parkhill is the only incorporated town, and 
except Exeter, none of the incorporated villages had a pop- 
ulation of more than 1,000 in 1947. Exeter is also the only 
village, which has shown any appreciable recent growth until 
within the last ten years, Parkhill was never a town of any 
size, and is now smaller than many villages in other parts 
of the province, 
(a) Adelaide:- 

Adelaide, with a population of about 120 in 
1846, was the only village in the watershed until after 1851. 
The grandiose plans of its founders have been a source of 
amusement to local historians, but until the building of the 
railway through Strathroy and Watford, Adelaide grew steadily, 
in spite of the lack of good water-power. This lack was over- 
come in the fifties by the building of a steam grist mill, and 
in 1857 the village was a place of some considerable ye 
The building of the Grand Trunk Line to Sarnia in 1858 drew 
off most of the remaining traffic on the Egremount Road and 
by 1871, although the grist Bees ee still running, Adelaide 
had lost population and business to its more fortunate 
neighbours. 
(b) Nairn:- 


MciIntoshts Mills formed the natural centre for 


ye 
The population was about 200, but there were five general 
stores and three inns. There seems to have been only one 
store ¥in’ 18519 
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~ 498 — 
the Highland settlement in Williams East, and a thriving 
village grew up there in the 1840's. Before 1845, a post- 
office for Williams Township had been opened with McIntosh 
as postmaster and a minister of the Free Church (fresb7- 
terian) established nearby. In 1857 "Nairn" was the terminus 
of the ‘Lobo and Williams Gravelled Road" and had a popu- 
lation of about 200, There was a regular stage to Lobo, and 
the village had two inns and four general stores, a circul- 
ating library and a Presbyterian church (Church of Scotland). 
The industries included two brick-yards, as well as the saw 
and flour mill, a second sawmill, a woollen factory and a 
tannery. The post-office was now called Nairn instead of 
Williams. By this time, new communities, somewhat better 
situated, were growing up and Nairn had lost ground by 1871, 
though the population was about the same and the mills were 
still running, The flour mill, however, was doing custom 
work, 
(¢) Carlisle :- 

Carlisilevor= Falkink ost Uifice, inethe 
eastern angle of the same township, was the first rival of 
Nairn, The good water privileges on “Siddall's Creek" made 
Carlisle, during its heyday, the most important milling centre 
in the watershed. Carlisle developed quickly. There was a 
sawmill there in 1846. Shipley's Mills were built in 1850, 
and in 1857 the village had probably a larger population’ than 
Nairn and as many stores. There were three ae in the vil- 
lage, but no church as yet. There was already a steam saw- 
mill and the waters of the creek turned the wheels of no less 


than three grist mills, as many sawmills and a carding and 


uy 
Lovell gives the hardly credible figure of 1,000. His list 
of businesses, however, indicates a possible population of 
about 400 or more, a large village for the time and place. 
Qe 
SOGP Vv COCGr ea iOue! se buituenn Le55; is. still,standing. It 
is described as “large and commodious" ten years later, 
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fulling mill. Several of these were above or below the vil- 
lage-site, some at the hamlet of Siddallsville in Lobo, which 
consisted chiefly of three inns, and one was higher Se SI a a al 
London Township towards Denfield. No such concentration of 
mills was to be found in any other part of the watershed ex- 
cept at Exeter. There were five house builders in the Village, 
an indication, like the brick-yards at Nairn, of the prosper- 
ous state of the surrounding country. Carlisle's prosperity 
was to be short-lived. In a year or so, the railway was 
drawing away trade, and Carlisle was a much less busy place 
in the late sixties with fewer businesses and a smaller pop- 
ulation. It was still an important local centre, however, 
An Agricultural Show (The Union Show) was held twice a year. 
A frame church had been built ‘open to all denominations" and 
this a few years later became a Presbyterian church after a 
second church had been built by the Wesleyans, By 1875, 
Carlisle was a "quiet village" with "many wealthy retired 
farmers" living in it. Several of the mills were still run- 
ning and a cheese factory had been opened, but Ailsa Craig 
was now the business centre for the neighbourhood. There is 
now little left of Carlisle but one church, a few good early 
houses, widely scattered, and the broken mill dams along the 
"River Lyon", Nairn, more compact and still on a main Toad, 
makes a somewhat better showing, but its most striking 
feature is the large cemetery, beautifully situated and kept 
up. 
Paya exeters— 

The lots which include the site of Exeter were 
all granted before 1840. James Willis purchased Lot 15, Con- 
cession I in Usborne in April 1844, and not long after four 
members of the McConnell family obtained grants between that 
point and the Thames Road. McConnel:. s tavern was already 
open in February 1833, but was still in an unfinished state. 


The lots on either side of the road through which the river 
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pear gee 
runs, seem to have been unoccupied and uncleared for years 
after McConnell had set up his mills. Probably this was due 
to the fact that they were often under water for long periods. 
The first beginnings of a village were at "Hay Post Office", 
where the post-office for Hay Township was established. This 
was expected to be the chief town of the neighbourhood and 
did develop into a sizeable village. However, by the early 
fifties, there was a hamlet of sorts at the cross-roads a 
mile and a quarter south of Hay, where Isaac Carling had 
Opened a store and tannery in 1847. This village evidently 
flourished during the next ten or twelve years. ‘There are 
several good brick buildings in this part of Exeter, which 
date from just before and just after 1860. A hamlet had 
also grown up near the mills, which was called ‘Francistown", 
A village plot had evidently been laid out in 1853, for in 
1857 Exeter is referred to as "a thriving village of four 
years! age enare The growth had been rapid for by then 
ixeter had at least four or five hundred inhabitants and 
Francistown and Hay about 200. George McConnell's saw and 
grist mill was still running, and there were possibly three 
other grist mills and two sawmills on the river. Besides 
these there were a steam grist mill and a steam sawmill in 
iixeter and a foundry in Francistown. The town was equipped 
to supply the wants of travellers on the high road, who 
needed smiths and waggon makers, saddlers and harness makers, 
shoe-makers and inns, in the same way that modern traffic 
requires service stations, hot-dog stands and repair shops. 
The necessities and luxuries of the neighbouring farmers were 


catered to by a long list of tradesmen and storekeepers, while 


1. 
Lovell'ts Canada Directory 1857-8. Lovell estimates 600 
population but he is evidently including part of Francis- 
town with Exeter, and he lists some ct the mill owners, 
storekeepers, etc., under both places. The population 
may have been larger or.the mills somewhat fewer. 
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mot 5 ae 
bricklayers, carpenters and joiners, an architect-builder 
and a sash-door-and-blind maker were taking advantage of the 
building boom, 

It is evident that Exeter was already the 
chief market town of the district, a position it has main- 
tained ever since, The building of the Grand Trunk Line 
through Lucan increased the importance of uxeter, since the 
stage was the only connection between the railways at Clinton 
and at Lucan. In 1871, Exeter and North Exeter (Francistown) 
contained nearly 1,000 people and were practically one vil- 
lage, though the upper part of the present business section 
appears to have been built mostly after 1875 . The two vil- 
lages were incorporated in 1873 as the village of Heber, 
the population then being well over 1,000, The building of 
the railway was eagerly expected at that time. When it was 
completed in 1876 the station was placed midway between the 
two cross-roads and streets were laid out on the west between 
the line and the high road. The railway brought further 
prosperity to Exeter, which is now the most populous perman- 
ent urban settlement in the watershed, having 1,980 inhabit- 
ants in 1947, and more than 2,000 in 1948, 

(e) Clandeboye:- 

In the forties, a centre of some importance 
had grown up near the fork in the London Road, where one 
branch turned eastwards to meet the "Proof Line Road, while 
another led straight south through London Township to the 
Egremount Road (No. 7). In 1846, this included three inns 
and two stores, but was spread out over more than a mile 


from the inn on Lot I "Proof Line Road® in Biddulph to the 


The present buildings are built of the yellowish brick com- 
monly used in this region after 1860, and in the style of 
1875-1895, with interesting local characteristics which 
indicate a good grasp of the capabilities of brick work on 
the part of the designers, 
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inn and store on Lot 19, Concession I of McGillivray , It 
is probably because of the straggling character of this 
settlement that it was considered not “deserving of the name” 
of village in 1851". A post-office for McGillivray Township 
had been opened on Lot 13, Concession I of that township be- 
before 1845, and this was soon moved south to "Flannigan's 
Corners", as the village was called at first. It was also 
Known as "Irish Town’ or "Ireland" the last being the of- 
ficial name of the village. The post-office, however, con- 
tinued to be McGillivray for many years, ‘Ireland was at 
that date a more important settlement than Exeter, and it 
remained the local centre until after the opening of the 
Grand Trunk Railway, but was then soon overshadowed by Lucan. 
In 1857, the village contained about 300 people, several inns 
and stores, a church and usual complement of craftsmen. 
There was only one mill, but the Division Court sat in the 
village and gave extra employment to several of the inhabit- 
ants. By 1871, the population had shrunk somewhat and the 
volume of business had declined noticeably. The fact that 
Clandeboye had a station and siding on the London, Huron and 
Bruce Railway kept the village from disappearing altogether, 
but it now shows few signs of its early importance. 

Of the earliest settlements on the Ausable 
Watershed, which may be said to have started before 1840, 
only Exeter has been able to maintain its »rosperity until 


today. The increased settlement of the early fifties pro- 


iia 

Map of the Huron District; 1846. ‘The other inn and store 
were on Lot 20, Concession I, McGillivray and Lot 24, Con- 
cession I, Biddulph, respectively. The post-office, tavern 
and sawmill are all shown south of the ‘Corners on the 
Canada Company Map of 1849, but this probably was an error. 
as 

W.H. Smith in 1851 says: "There is no village, or at least 
nothing deserving the name, on the London and Goderich 
Road*, It was his policy, however, to minimize the progress 
of settlement in the Huron Tract in order to disparage the 
Canada Company. 
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Denfield, 


Grist mill near 
Lobo Township. The last of 


the. mills on 
Lyon”. 


Carding machine in Bell’s 
Mill west of Hensall in Hay 
Township. An older machine 
from this mill is now in the 


Ford “‘“museum village’’ 
Dearborn, Michigan. 


Bell’s Carding Mill (disused) 
on Black Creek, west of 
Hensall. Built about 
The saw mill 


separate 


building 


right. There was a sawmill 
here in 1846. 


Bartlett’s Grist Mill, Williams 
West Township. This mill 
replaced a much older build- 
ing. Power is furnished by a 
small stream falling into the 
ravine of the Ausable. The 
equipment is still im good 
condition. There was a saw- 
mill here in 1846. 


ma 54t = 
duced a crop of villages in all parts of the watershed, In 
1846, there were only three post-offices in the watershed, 
all "township" post-offices, In 1851, the number had 
increased to five, but only Adelaide was a "village" office. 
In 1857, the list had increased to sixteen or seventeen, 
only four of which were still named for townships. The 
development of post-offices is a good indication of the spread 
of settlement and the opening of roads. Of the villages, 
which centred round the new post-offices opened before 1856 
only Arkona (Bosanquet Post Office) was able to maintain its 
growth after the re-adjustment which followed the building 
of the railways. 
(f) Arkona:- 

A post-office was opened for Bosanquet Town- 
ship about 1848 at the junction of the road to Port Franks 
and the line of the south boundary of Williams Township. ‘The 
village grew rapidly in the fifties and by 1857 had a pop- 
ulation of more than 300, There was a grist mill in or near 
the village and others not far ones a tannery and possibly 
a saw and shingle mill. A good deal of building was evident- 
ly going on in the village and the district. In the next few 
years, Arkona developed to some extent into an industrial 
village, Situated at an important road junction, equally 
distant from three important railway stations, and in an area 
which was being heavily lumbered, the railways increased its 
prosperity and importance. A large foundry was opened in 
1858, a woollen factory in 1860 and flax dressing plant in 
1871, The steam flour mill had then a capacity of 50 barrels 
a day, and there were three other flour mills, a paint mill 
and sawmills not far from the village. Arkona was still a 


fairly busy place for another generation, although there was 


i. 
There was a grist mill at Rock Glen and a sawmill on Lot ove, 
Concession VII, Williams West, by 1846. 
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little growth of population, but the exhaustion of the timber 


and the depopulation of Williams West and the other townships 


have affected Arkona to some extent and it is now seventh 


among the villages of the watershed, 


The other pre-railway villages have practical- 


ly disappeared. Sylvan began with a sawmill, in 1851; a 


steam mill was built the next year and before long Sylvan was 


the centre for a number of wood working mills. There was also 


a 


brick-yard south of the village, but the proximity of Park- 


hill and Thedford prevented any growth of population. The 


mills were closing down or being moved by the beginning of 


this century and Sylvan is now little more than the name of 


a 


eross-roads. 


(g) Widder (Pinehill Post -Office):- 


A similar situation existed in Bosanquet, 


where a considerable market town and centre of population had 


grown up by the early fifties at the village of Widder. Wid- 


der was laid out by the Canada Company, one of the few ex- 


i 


amples of the Company's "town building" in the watershed , 


It shared the local lumbering trade with Sylvan and Arkona, 


When the Grand Trunk Line by-passed Widder in 1858 on its 


way to Sarnia, the railway company built a station about a 


mile and a half from the village. Around this grew up a 


town which attracted merchants and mills from the older site 


to new locations, so that Widder declined rapidly in pop- 


ulation as "Widder Station” grew into Thedford. 


There were never any large villages in McGil- 


livray west of the 2nd Concession; the mills were scattered 


and no one of the small settlements, which grew up near them 


became especially important before the growth of the railway 


1 


ixeter is said to have been “laid out by the Canada Company"; 
but there is no evidence of this and, except for the river 
lots, all the site had been sold as farms before there was 
any subdivision, 
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villages, West McGillivray Post Office was Opened in the 
1850's, but the village even with the neighbouring hamlet of 
Lieury, remained a small place. Brinsley was a cross-roads 
village near a grist mill and Moray owed its importance to 
three nearby sawmills. 
(h) Crediton:- 

Crediton in Stephen was already a village by 
1860, It had a grist mill from the beginning and before long 
a brick-yard was opened. The village did not grow to any 
extent, however, until after another brick-yard, a sawmill 
and a flax mill had been opened in the early seventies, 
Crediton was now the administrative centre for the township 
and a good-sized village. It was, however, to become larger 
and more important in the next period. 

(i) Port Franks:- 

Port Franks is an example of an artificially 
developed town, which did not grow out of the needs of the 
region, and therefore remained very small for a long time. 
The "port" was apparently named for a member of the Canada 
Company Board, who was a godson of Mr, Bosanquet. ‘Tradition 
has it that the town was laid out by a freak of William Dun- 
— and its original site was apparently intended to be at 
the bend in the river where Grand Bend now stands, It is 
shown there on Canada Company maps of the 1840's, The com- 
pany's maps induced at least one emigrant to make a two-day 
trek from Sarnia in search of the non-existent port. On his 
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is 
If Dunlop was responsible for the name, it must have been 
given before 1841 while the peppery doctor was still on 
good terms with the Board. In an election pamphlet of 1841 
Dunlop refers contemptuously to Franks as ‘a little Cockney‘ 
and seems to imply that his relation to Bosanquet was not 
purely religious. If a ‘Captain Franks" later sailed Lake 
Huron, this was as much of a coincidence as the presence of 
a storekeeper named "Peter Burrows" at Peterborough. The 
towns were both named for officials, not local characters. 
On a large map of the Huron District, published in 1846, 
the land north of Grand Bend is marked “Reserved for Port 
Hranks". See R, and K.M,. Lizars: ‘In the Days of the 
Canada Company", 1896, p.265. 
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arrival at Brewster's, near the locality marked on the map, 
he inquired for Port Franks, to be met with the reply “port 
Franks? Port Humbug, there's no Port Franks here"! The 
luckless Englishman's insistence that it was on the map was 
greeted with mocking laughter, According to his own account, 
Brewster had at that time no neighbours for miles on either 
en 

However, when the actual survey was made, lots 
were laid out on the present site. The first sales were made 
in 1851, to four would-be town dwellers, who remained the 
only inhabitants for many years. Eight lots had been dis- 
posed of by 1854, but some of these reverted to the company. 
In the company's records of 1876, twenty-four lots are shown 
as sold or leased, 

Since a harbour was of vital importance to the 
area, it may seem strange that Port Franks did not develop 
more rapidly. Though the sand bar at thé mouth of the river 
limited it to vessels of less than six feet draught; this 
could have been improved by dredging, and there was from 15 
to 16 feet of water at the site of the village, The difficulty 
was the inaccessibility of the site, The river shoaled so 
much between the village and Grand Bend that it was impassable 
even for boats and the marshes and sand hills cut off Port 
Franks from the country to the north and east. ene had 
realized these difficulties in 1819 and had recommended that 
any settlement be made near the portage where he evidently 
thought that a canal could be cut to the river which had then 
a good depth for about fifteen miles above the Bend. There 
is no evidence that Dunlop had seen Willson's Report, but he 


may have been influenced by the same considerations in select- 


ie 
Smith, W.H.: Canada Past, Present and Future, 1851. 
Re 
Report on the River aux Sables, 1819, Canadian Bureau of 
Archives. 
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ing the original site of “Port Franks", Time was to prove 
this the better site, but it was many years before the channel 
was cut at the Bend and by then the lake traffic was no longer 
so important. 

A colony of French Canadians from Quebec set- 
tled in the neighbourhood of Port Franks as early as 1846, 
but they appear to have been mostly squatters, The French 
were evidently not reckoned in the estimates of population 
for in 1857 it is given as about thirty. There were then 
two taverns and a sawmill (probably steam) and no less than 
three Episcopal Methodist ministers, Mail reached the post- 
office twice a week, Thirteen years later the activities of 
the "port" had increased. The inhabitants included a ship- 
builder, a captain, a mate, a shipowner and four fishermen. 
The lay population had more than doubled, but the clerical 
had declined 100 per cent. One hotel and the sawmill were 
still open. 

(j) Grand Bend:- 

Though Port Franks was finally laid out else- 
where, a post village did grow up at the southwest corner of 
Stephen Township after 1851, The post-office was called 
Brewster and served the hamlet of Summersville (at or near 
Brewster's Mill) and whatever settlement there was near the 
portage at Grand Bend. 

Brewster's Mill had been burned in the early 
sixties, but there was a shingle factory at "Summersville"™ in 
1871, and there was a grist mill in the neighbourhood, prob- 
-ably belonging to John Dalziel, a lumber merchant with saw- 
mills at Thedford and Port Franks. There may also have been 


ai 
a steam sawmill near Grand Bend . Dalziel is said to have 


ae 

Lovell ~ Canada Directory - 1871; Mackintosh - Directory of 

Lambton County, 1871-2, Lovell places "Summersville" eleven 
miles from "Widder Station" (Thedford) with its post-office 

at Brewster. He lists "Geo. Summers - shingle factory" and 

John Johnston - miller" under "“Summersville John_Dalziel 

appears under Port Franks as "Lumber Merchant" and Jas. Dal- 
ziel as mill foreman. Mackintosh gives "John Dalziel - saw- 
mill under Thedford. 
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Carlisle from the south, 
1947. Remains of Shipley’s 
mill in the right foreground. 
Victoria Hotel to left and 
church in the distance on 
extreme left. 


Town hall at Parkhill on 
the site of the first grist 
mill. 


The ‘‘back street’’ at Nairn, 
1947. 
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Bruce seemed to the inhabitants to threaten their prosperity 
and they voted $7,000 as a bonus to the company to induce it 
to put the line through Lucan, Actually, however, the line 
was run through Lucan Junction about 23 miles west of Lucan, 
and since there has never been any development there it seems 
probable that the decline in population which occurred in 
Lucan a few years later was due more to general conditions 
than to the loss of the road traffic. The village continued 
to be an important market town in spite of the gradual shrink- 
age of the number of its inhabitants. 
(1) Ailsa Craig:- 

The site of Ailsa Craig was settled before 
1840 and "Williams" post-office was moved to the neighbour- 
hood before 1856, However, the village was not laid out 
until 1858. A store and hotel were built in the next two 
years. Steam grist mills and other small industries soon 
followed, The ‘Middlesex Agricultural Society" began to hold 
its Exhibitions there about 1870. The area was already “one 
of the finest grazing districts in Ontario" and monthly 
cattle fairs were held in the village in the early 1870's, 
Besides cattle, considerable quantities of flour and grain, 
lumber and staves were being exported. The village, however, 
soon felt the competition of Parkhill, and never was more 
than a thriving market and centre for the surrounding country. 
(m) Parkhill:- 

Parkhill was not even settled until about 1860. 
A post-office (called “Swainsby" and then ‘“Westwood") was 
opened after the railway was built and a store and hotel put 
up soon after. A village was laid out, but until 1864 there 
were only five or six houses. In that year the inhabitants 
subscribed $1,078 bonus to induce "Messrs, Harrison & Har- 
rison" to build a grist mill on the site of the present town 
hall. A second mill, a tannery and a church (Roman Catholic) 


soon followed and a few years later the village (now called 
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Parkhill after a Scottish town) was a thriving place of about 
900 inhabitants. Several other large brick-yards were in 
Operation by 1875. The town had been incorporated in 1872 
and was now the largest place in the district. There seemed 
every prospect of Parkhill becoming a large and important 
town. It was considered "the principal station between 
St. Mary's and Sarnia“ and "no other village in Middlesex 
seemed to have progressed so fast", Large quantities of grain, 
squared timber, lumber, staves and tanbark were being exported 
in 1870 and a few years later bricks, furniture, woollen goods 
and other manufactured products were also being shipped out. 
This prosperity was unstable, but in 1875 Parkhill appeared 
bee tiavel a brilliant future, 
(n) Thedford:- 

Thedford's prosperity depended largely on 
lumbering and wood working until well into the present 
century. It was the business and shipping centre for the 
surrounding sawmills, as well as for plants actually in the 
village. The movement from Widder to “Widder Station" was 
gradual at first, so the new village grew more slowly than 
other railway villages. Since its incorporation in the 
seventies, Thedford has remained at much the same size, the 
decline of lumbering having been offset by the development of 
intensive farming and of the tourist trade in the country to 
the west and north, 

6. The Watershed Since 1875:- 

The period of the late seventies was probably 
the time when the Ausable region was in its most prosperous 
state. The peak of rural population came about Leo, sOUG by 
then various factors were then already slowing up the develop- 
ment of the area. These were not limited to the Ausable 
region, but were general to almost all parts of Ontario which 
had been opened up before 1840, The change to mixed farming 


or specialized stock-breeding was already well under way and 
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farm machinery was becoming more common, but there had not yet 
been much reduction in number of hands employed in farming. 
The emigration to the west, which was to drain off much of the 
Ontario farm population in the next forty years, was only be- 
ginning. The region was well settled, well cultivated and 
productive, It was dotted with small but busy villages, two 
or three of which seemed almost certain to grow into fair- 
sized towns, The surplus ‘country produce", manufactured 
goods and lumber were finding a good market outside the water- 
shed. 

The peak of development came a little later in 
Hay and Stephen Townships, where vacant land was still being 
settled. The area available for settlement had been increased 
considerably by drainage operations in the early seventies. 
The land along the Ausable from Grand Bend for ten miles 
south, and for a considerable distance on either side,. was 
subject to annual flooding from the earliest times, and re- 
mained marshy throughout the year. When Brewster and Smart 
built their dam south of Grand Bend in 1832,.the water had 
been backed up still farther, and drainage ditches dug by 
settlers on the edges of the marsh proper proved to be almost 
useless. This state of affairs continued for some time.. The 
Canada Company tried to sue Brewster's and obtain an order 
compelling the dismantling of the dam, but their case was not 
granted a hearing in England, on the grounds that they had 
condoned the operations for nineteen en Finally the dam 
was dynamited and the mill burned by a group of angry farmers 
from McGillivray and Stephen Townships, in the early 1860's. .- 
This, however, did not materially improve the drainage of the 
land, and a new mill had been built before 1868 without 


protest from the farmers. 


Aa 
A judgment in the same sense had been given by the Chancellor 
of Ontario, which was sustained on appeal. 
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It was apparent that the Canada Company could 
not hope to disposé of land so wet; the idea was, therefore, 
evolved of draining the area by constructing a diversion of 
the river, which would also cut across the southern end of 
Lake Burwell, emptying it as well. Specifications were 
published and tenders called for in 1872; the work was com- 
pleted by 1876. Lake Burwell was drained and Lake George 
reduced to its present size, acquiring the name of Smith Lake 
somewhere in the process, but the latter's former bed was 
still marshy. And the “drowned lands" of Stephen and McGil- 
livray, as they were called by local residents, were only 
partially drained. 

One thing was apparent, however, The land 
thus reclaimed was of surprising richness. Black silt loam 
to unheard-of depths was left behind by the receding water. 
These first reclaimed areas were the beginning of the now- 
famous “celery beds", from which vegetables and berries go to 
all parts of Ontario and neighbouring United States. The 
newly surveyed lots sold readily where they were not too wet, 
and settlement went forward another step. 

In the other townships, however, the changes 
in rural economy were having their effect. There was pro- 
bably already some loss of population before 1880. The 
planning of the London, Huron and Bruce Railway was, however, 
responsible for the founding of new villages. Centralia was 
Be1d out in 18704 Gua isitecwest. ‘ofthe highway, obviously 
chosen in expectation of the railway, and Hensall was planned 
in 1877, around a station on a newly-finished line. Hensall 
grew quickly and replaced Rodgerville, which has practically 
disappeared. Its chief industry was the Petty Pork Packing 
establishment, an indication of the more diversified farming 
which was becoming general in the seventies. Centralia also 
grew quickly after 1876, and the “post villages of Devon 


and Adare on the London Road were gradually superseded by the 
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new village and have also disappeared. Crediton, however, 
was able to maintain itself and expand, although not on any 
railway, and the proximity of this flourishing place pre- 
vented Centralia from growing as large as might have been 
expected. 
~The 1880's saw the end of the market for 

Ontario wheat and the beginning of the movement away from the 
countryside, All the townships of the Ausable region de- 
clined in population between 1881 and eae. The late seven- 
ties and early eighties were years of depression: the effect 
on the farming community was felt only for a short time since 
new markets for various specialized farm products soon opened 
up. More and more land was being brought under cultivation, 
wheat growing had increased again after the bad crop years 
around 1870 and other crops were being grown in larger 
quantities, The first enthusiasm for cheese-making and flax- 
growing was over, but there were still several flax mills and 
cheese factories operating in the watershed, Beef cattle 
began to be exported to England about 1878 and heavy draught 
horses were already being raised and exported, ‘The market for 
wool was excellent during the seventies and there was some 
development in hog raising, Altogether, the farmers of the 
region were prosperous, but farming was already developing 
along lines which called for fewer hands and this trend was 
to increase in the next few years. 

In the larger villages, however, the depression 
of the late seventies had a more direct effect. All the older 
villages were checked in their development, temporarily at 


least, and, for all but two or three, the years between 1875 


l, 
The sharp drop in population figures noticeable in most 
townships in the 1881 census was due to the incorporation 
of villages in the early seventies, which were already 
quite large in 1871. These populations had been included 
in the township figures. 
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and 1881 marked the height of their population and importance, 

Parkhill suffered most. A financial crisis 
developed from the failure of one of the larger firms, which 
involved the local banks. Finally the xchange Bank failed 
in 1882 and brought down more businesses with it. The town 
had received a blow from which it never properly recovered. 
By 1885, there had been a rally, the various firms were re- 
organized and many of them were still mun Pies TboOIas Dit 
from 1891, at least, the town grew steadily smaller and in 
the early years of the present century it had become plain 
to the inhabitants that Parkhill's future was uncertain. 

Port Franks naturally increased in importance, 
after the opening of the "Cut*, In 1883, a salt well was 
sunk in the village, 1,345 feet deep, An evaporator was 
built and for some years lumber and salt were shipped from 
the "Port" in schooners. Vessels were now usually loaded 
from lighters outside the bar, since they had trouble in 
crossing it when loaded. Boat building and fishing were still 
carried on and for a few years Port Franks enjoyed a brief 
prosperity. Before long, however, the floods coming down the 
"Cut undermined the banks and silted up the river. By T1890), 
it was too shallow for the barges and tugs and Port Franks 
dwindled once more to a small fishing village with a few 
summer visitors. 

Meanwhile, Grand Bend had been growing in 
Size, and there was talk of the village becoming incorporated, 
if the channel was cut to the ee When this cut was made 
in 16893 the "Bend" also became a fishing port, while the pier 
at "Fort Blake" was abandoned and Brewster became unimportant, 
though it retained its post-office for some time longer. More 


and more visitors were coming to Grand Bend in summer, and a 


ae 
Exeter Times - March, 1889, 
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beginning had been made of the resort business, which was to 
grow so greatly after the first World War. 

The failure of the banks must have had its 
effect on the other ty Ree os and on part of the farming 
community at least. The years after 1878 were a period of 
prosperity for the farmers, but were followed between 1885 
and 1895 by ten years of hard times. These were reflected 
in sharp declines in the acreage of crops and increase in the 
area of pasture in most of the townships. Wheat production 
dropped sharply after 1880 and there was a marked loss of 
population in all townships and most of the villages. There 
was a return of agricultural prosperity before the end of the 
century, but the drain of population from the townships has 
continued steadily without relation to the fluctuations of 
the markets for farm produce, ‘Jith the improvements in farm 
machinery about 1890, far fewer hands were needed to render 
a given acreage productive and the growing shortage of labour 
hastened the mechanization, which in turn lessened the need 
for a large farm population. In the northern part of the 
watershed, the decline was on much the same scale as in other 
parts of the province, but in the southern part, particularly 
in Williams East and West, the depopulation has been unusually 
rapid and continued until 1945. These two townships had fewer 
inhabitants in 1948 than they had in 1848, ten to fifteen 
years after the first settlement. Biddulph has also fewer 
inhabitants than it had a century ago, but since this town- 
ship was then the most populous of those drained by the water- 
shed, the present density of population is much greater in 
Biddulph than in the Williams, and about equal to that in the 
northern townships of the area (26 to the square mile approx- 


imately). McGillivray Township, however, although more 
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populous than in 1849, has now the same density as the two 
Williams. The decline in rural population is very evident 
in many parts of these three townships. It is not unusual 
On some roads to pass a number of comfortable farm houses 
Standing empty, their barns torn down to the foundations 
with the disused concrete silos standing beside them. ‘The 
style of these houses and the growth of their wind-breaks 
of spruce trees indicate that they were built between forty 
and fifty years ago, when the countryside had recovered from 
the bad times around 1890 and was enjoying a period of pros- 
perity, under a system of mixed farming. This has been re- 
placed by extensive grazing of cattle and whole farms or 
groups of farms have been thrown into pasture, .In other 
places, the buildings have completely disappeared. There is 
some indication that this process has reached tS Lamios- and 
that the depopulation of these areas has been arrested. If 
it had continued at the former rate for a few years longer, the 
townships would soon have been nearly as empty of inhabitants 
as when Asa Townsend first built his shanty in the wilderness 
of Williams West. | 

The villages were naturally affected by the 
drain of population from the areas, which they served as 
markets and business centres. Even ixeter, which suffered 
less than the others lost more than 20 per cent of its pop- 
ulation between 1890 and 1920, but recovered somewhat in the 
next ten years and is now larger than at any time in its 
history. Hensall, the newest of the villages, reached its 
peak about 1900 and has not grown Since, while Thedford and 
Arkona have remained at much the same size throughout the 
last fifty years. The rest of the Ausable Villages declined 
after 1900, the tendency being hastened by the growth of 
large scale industry in centres outside the Watershed. This 
led to the closing of the small local plants, while the change 


in agriculture ended the need for local processing plants, 
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such as woollen and flax mills. The exhaustion of the 
supplies of timber resulted in the abandonment of many saw- 
mills, though there are still several operating in the water- 
shed. 

However, new developments such as the truck 
farming in the western part of the watershed and the tourist 
development along the lakeshore have helped to offset the 
loss of other forms of business. The steady fall of pop- 
ulation appears to have ceased and it is possible that with 
wise planning the area, as a whole, may be entering on a 


phase of prosperity. 
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LAND USE 


SOILS AND LAND USE 
CHAPTER 1 


GENBRAL CONSIDEKATIONS 


1. The Purpose of the Survey 

A survey is made to detwrmine two things, first, 
the kinds of soil, their extent and condition for agriculture, 
second, the distribution of land use. When these two sets 
of facts are established an estimate is made of the Capabil- 
ities of the land of the watershed. From the estimated cap- 
abilities recommendations can be made for the use of the land. 
The findings of the field survey are presented in two maps, 
soils and land use. A third map is prepared to show the dis- 
tribution of land use which would be most neerly in accord 
with the capabil ties of the soil and serve the purposes of 
conservation. 

2. The Reconnaissance of Soils 

For a part of the watershed (that part which 
lies in Middlesex County) a soil map was published showing 
the distribution of soil types and ziving e brief descripy ion 
of hem: The Only “other information rézerding soils of the 
area was in a publication on the physiography of the regioné 
The field maps prepared for this publication were kindly made 
available by the authors. 

In the conservation survey the soils of the 
watershed were classified on the basis of their physiographic 
Origin and their natural internal drainage. Slope, erosion 
and other factors affecting land use were also Cistinguished 
and mapped. This was done on what is known 2s a reconnais- 
sance scale. The base map on which the observed information 
eee otued consisted of Papeebaphle maps of the region 


with a scale of one inch to the mile. All roads were traversed 


“Soil Map of Middlesex County, The Ontario Soil ourvey, Report 
NOs 4 Ove 


a ae Chapman end D.F, Putnam, The Physiogranhy of Southwestern 
Cnterio, Scientific fgriculture, 24:3... November 1943. 
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by vehicles and, where necessary, traverses on foot were made 
between roads. Stereoscopic examination of aerial photographs 
assisted in identifying types of land. 
oavirresent. Land Use 

Four classes of land use were recocniged and 
mapped, cultivated land, permanent pasture, woodlots and non- 
agricultural land which includes wasteland, recreational ar- 
eas and urbanized land. Land use was mapped, field by field, 
using aerial photographs with a scale of one Lachey Go one 
thousand feet. The extent snd distribution of these four 
Classes were copied onto a map with the scale of one inch 
to a mile so that present use could be compared with kinds of 
soil. By this comparison an estimation is made of the rel- 
ative capabilities of the different Soils. 
4+. Detailed Studies of Sample Areas 

In addition to the reconnaissance mapping of 
the soils and the classification of present land use into 
four use classes a detailed Study is made of sample creas to 
determine as minutely as possible the relation between crops 
and soil types and onditions. The sample areas are in the 
form of long narrow strips. The strips are selected so that 
they contain as nearly as possible a row of entire farms so 
that kinds of farms and systems of farm management can be re- 
lated to the various soils, strips are laid out so that they 
will contain as nearly as possible all the different kinds of 
land revealed in the reconnaissance survey and in something 
of the same proportion on the sample strip as they are found 
in the region as a whole. 

Another kind of sample area was studied. It 
was one where a group of similar soils are found together 
and on which a specialized form of agriculture is practicéd: 
This area is also one which has a special problem, namely 
flooding, which makes land use a matter Of spechal concern. 


More detailed knowledge of potentialities of land use was 
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required for this area, commonly called the Thedford Marsh, 
and this was obtained by detailed mapning of all the soil 
conditions, crops and land use practices as well as inter- 
viewing the operators of this land. 

5. Definition of Soil 

The ss0ul a See abiving body. Wit te made up of 
unconsolidated mineral material, living microorganisms and 
the remains of dead plants and animals. It is formed by the 
interaction of livinz Vines, on and within the Sori sand 
air and water with the mineral material. The soil provides 
the medium for the germinetion and Srowth of the plants that man 
uses. The quality of a soil is measured in terms of its cap- 
ability to support the crops that man wishes to grow on it. 

Soil science has shown that the strongest in- 
fluences in the formation of soil are Climate and vegetation. 
Bee soils of the watershed, like most of the soils of south- 
ern Onterio, have been formed under ¢ moist, cool temperate 
Climate ana a covering of hardwood or mixed hardwood forest, 
The soil building process under these conditions is called 
Peodzolization' and the group of soils thus formed is called 
"the gray-brown forest (or podzolic) soils’. 

The process of podzolization in the building 
mero S0il is as follows, Organic matter, leaves, dead wood 
ana grass or any other vegetative product on the surface 
decays by microbal action. The activity of animals such as 
eerthworms and rodents mixes the decayed organic matter (humus) 
with the mineral material. Decomposition of organic matter 
produces acids. These acids are leached downward through the 
soil by the excess rainfall of Spring endstaiiew “From the 
soil below the point where humus and mineral matter is mixed 
there are removed certain Components, the lime and magnesia, 
Salts of iron and the very finest Pagbicles the colloids.) This 
makes, in the soil, a zone of Leach. 


Below the zone of leaching the downward action 
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6" HUMUS BEARING HORIZON 
Dark brown, friable loam. 


| A2 


4.5" HORIZON OF LEAGHING 
Gray, powdery loam 


B 


\ 29" HORIZON OF ACCUMULATION 
Compact, nut structured, reddish- 
brown and brown clay loam. 


Cc 


PARENT MATERIAL, Compact 
clay, till deposit, some stones 
and boulders, shale and limestone 


SOILS PROFILE 


Profile of a typical, well-developed gray-brown forest soil formed on calcareous 
and shaly till material in Ontario. 


oot Lem 
of the soil moisture is slowed up and some of the components 
are redeposited. The iron compounds accumulate and give to 
the soil a characteristic brown colour. The colloids accum- 
ulate and make the soil stickier. The lime is carried through 
ne farthest. At a greater depth, anywhere from a foot to 
four feet depending on the nature of the ground and the cli- 
mate, no weathering action takes place and the parent mineral 
material remains unaffected. 

A cross section of a soil will reveal these 
differences at different levels. Such a cross section is 
Called a 'soil profile'. The levels at which the phenomena 
described above are manifested are called 'soil horizons'. 
Combinations of the various fectors affecting soil develop- 
Ment will produce for each'soil type’ a different profile with 
its own particular group of horizons. 

The accompanying photograph and diagrammatic 
sketch illustrates a typical soil profile. This example has 
a depth of more than three feet from the surface to the par- 
ent material. The following detailed description sets forth 
the profile of an idealized soil to illustrate the terms used 


maedescribing soil profiles. 


Horizon Name Description Common Name 
AQ Humus Partly decomposed organic debris, The "a" 
found only on undisturbed soils in horizons 
forests. together 
constitute 
AG toy arste ald 
Al Melanized Surface horizon of mineral soil Topsoil 
horizon with greatest amount of decomposed 


organic matter, dark in colour, 
loose and friable; may be lacking 
or, in cultivated soils, may have 
been incorporated with lower 
horizons. 


A2 Horizon of Light coloured, grayish powdery Topsoil 
leaching material, has little or no organ- 
: scucontent.. Under cultivation 
the Al and A2 may be mixed to- 
gether. The resulting horizon 
may be’ called "Ac™ (cultivated) 
Horizon. 
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Horizon Name Deseription Common Name 
B2 Horizon of Dark, brownish or red brown, Sub SO 
accumulat- often structured or cloddy, due 
ion to accumulation of colloids, this 


horizon is stickier than either the 
topsoil or the parent material. 


B3 Transitional zone between B2 and Subsoil 
perent material. In soils with 
inadequate internal drainage this 
horizon shows mottling of brown 


and gray. 
C Parent Unweathered mineral material, sand, 
material silt, clay or loam depending on 
mode of deposition. (If lime or 


magnesium carbonete is present 
they cannot be found free, by the 
acid test, in the upper horizons.) 

Variations from this idealized profile are 
found. The two main factors which affect profile development 
are parent material and soil climate which depends on drain- 
age. uxamples of some of the extreme differences are here 
gescribed. 

Soils developed on coarse, open meterial such 
as sand or gravel have much deeper profiles because the water 
is able to move more freely downward. The process of podzol- 
aZation leaches lime out of the soil; if there is a high con- 
centration of lime in the parent material this process is 
Opposed and the profile is more shallow. Excessively drained 
materials allow greater aeration and the resultinz oxidation 
reduces the amount of humus, conversely, inadequately drained 
soils tend to have a higher proportion of humus in the surface 
horizon, 

The soil building processes are going on all 
the time. Erosion occurs on the surface, as the soil becomes 
exposed weathering penetrates deeper and the profile is main- 
tained. When the soil building processes have had optimum 
Conditions and have gone on for some time, that is, thousands 
of years, the soil is considered to be "mature", Soil build- 
ing and erosion can be in equilibrium. when erosion occurs 
at a faster rate than soil is built up, as in soils exposed 


by Cultivation, “accelerated erosion" is said to be taking 
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peace “THis Gis ‘tite erosion, “wash”, "cullying" and "wind 
erosion, Which Te the concern of conservationists: 

When a soil is inadequately drained, or there 
is a fluctuating water table near the surface, the soil 
building process, which is due mainly to the downward movement 
of water and the aeration of the soil, is restricted. Prof- 
iles of soils are then shallower, The characteristic brown 
colour of the subsoil is lacking because the iron compounds 
are reduced, Oxidized iron compounds are characteristically 
brown and reduced compounds are gray. when the water table 
fluctuates the subsoil is mottled gray and brown. If the 
water table is permanently high the subsoil is gray. In 
@ither of these cases a subsoil is formed that is very sticky 
@ue to the concentration of colloidal material. This kind of 
Bouse l is callédo"sglei™, 
be Soil’ Classification 

The gray-brown forest soils of Ontario can be 
grouped into associations, series, types and phases. Soils 
that are formed on the same parent material in the same land 
form belong to the same "association". Within this group are 
feund "series" that are said to be "associated", A."soil 
series" has the same profile development wherever found. The 
Ontario Soil Survey assigns names to soil series when they 
Map the counties. When a series is found that has not already 
been identified a name is assigned to it, usually taken from 
the name of the locality in which the series was first ident- 
ified. In this report the series are referred to in terms of 
the profile development according to the internal drainage of 
the soils in each association. As only part of the watershed 
has been mapped by the Ontario Soil Survey the designation of 
soils throughout this report is on the basis of material 
and land form with natural draimge. 

Within a soil series there are "soil types". 


These are differentiated on the basis of the textural class 


fe 


wo dapat oh Gefe eviue “Log oi ganD ont oc) 


* 


fottbesm ae. “a ad pat he hes,” ‘ahs 


sana bientt gS) shad rae 


“theo istugxer atid: he 


Go nie 
ite’ 


7 
209 
eis 
t 
ae 
a 
ed 
' 
s 


pee 


feig Eorigint ari + ad: pmtbnaped saomye.fevan of. £ > 
e 


od 


‘iMetn lo elise teere? twotd- Wea ean 


a rs ner 
Lo ud Sette es eu Solas eat rogers atdg at uy 


‘aadet tie" .“dcow" jnotiets sad 
Fret 


s2beol seeiesnos Ro nassreo end aan Yat 
ony so nq 


ensers eivapenstresth ef Lice) # rae rae i 


eft. Atcha Bae a9) stdies sedam ‘gniveugoult 6 
‘ tus 


| . | s 
wok sy 7 eg Vis ise ach rs, NO the. hited aotb. tue 


‘ob ot SE (itee sat to ni gened old bis 1998 
Kee esd seit awelisde tei oie aiioa to. os 
fy edd. ae vecvap ers et Cree diets orig bs ‘qe 

Dis SS) (ee Roo MNe ome bestbix® sboauban 4 
Say taal View On pics basubsy bna-€ 
ssweic hae yous jaedovomw @ ifondue belt: 3008. 
iteiseak [faadet sd¢ abe nonaang at sides J 


er eye banish ton F LORE s A650 c) ee6nd ‘to 7190 


8 (el 


,isimesun Isbétoties Le cot tendaepnas ent oF 
te lye  heliue et Crow 


aoizenk Laas to liad 


,o) Soe Ds’ oan v3 29 fy cea vanor Jaioogsas ognt feque 1% 
. 7 : : “i - 7 
GS Letra sem (Sia tag omnis att md bento? ets TBF 
a > pert 


= > Pees » s % _ 
ururky «Nolvgieseee” Bie Bis ee enoisd m By 


s"“hniglotsas’ ed o4 GEpeleee toads Meotron™ Sra 


» I 


veneom Imeanqolo ved: wf sare 288 ont aed "te 


a 
7 
bn 
bes: 
2) 
vu 
— 
4 
BA 


aris ts suhhees Yevaus Irod 6 
wan ded Louw eh eabver ee Roth apet IUI09 oi 
viisuay ,t) of bepptees Eh aman oe baPersAbbi ne sin 

‘ a 


+ dobsta ‘ad telnet att to ron 


po 
~ 
i 
7] 
=“ 
> 
Be 
pas 
? 
~ 
7 


weet vc 
re 


ron 
¢ 


) 


La 


erty Ty eng ina aA. nohoakooaee ‘tows ab ak 


s “y _ opi mberk pina 


tt ia 

pi otie soil so thatidoams, clay ioams, sandy loams, clays and 
so forth may be separated out. This separation into Dye Sac. Ss 
not followed in this report, reference will only be made to 
them as they occur in the soil map of Middlesex County. 

Within a soil type there may be differences 
due to some special feature of the land, not: aceountied. for 
in the typing of the soil, which affect land use. This 
further division is accounted for in the identifying of "phases" 
of soil types, such as shallow, stony or steep. In this rep- 
ort these features are accounted for and described, Approp- 
riate mapping symbols were used to indicate the location and 
extent of these features. 
Ye SOil Conditions 

The chief problem in soil conservation is to 
control the erosion of the soil and the accelerated surface 
run-off of water. It is necesssry, then, in a conservation 
survey to determine what land is sloping and susceptible to 
erosion and what land has already experienced soil erosion. 
The following Slope classes (adapted and modified from U.S. 
Soil Conservation Service conservation surveys) are used in 


this report. 


Smooth, Regular Slopes Hummocky, Irregular Slopes 
mer Cent Mapping Symbol Perm Cent, Mapping Symbol 
0-2 ae 0-5 i 
£-9 A 5-15 N 
9-15 B Over) R 
ever 15 E 


In topography with regular slopes land is con- 
Sidered level under two per cent slope, where land is hummocky 
no designation is given for slopes under five per cent. These 
distinctions are made because of the application of special 
land use practices designed to control erosion and run-off, 
Special management is preseribed for Slope Giasses cf 65 i ihcand 
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The estimated degress of erosion that are rec- 
ognized and mapped are as follows: 


Estimated Degree of Erosion Mapoing Symbol 


Into topsoil 4 

Into subsoil 3 

Into parent material 2 
8. Methods of Survey 

The..soil is examined in three ways. All exist- 
ing road cuts, excavations and holes are first examined. 

Where the soil is covered by sod it is opened up with a tiling 
spade. When frequent examinations of the soil at some depth 
are required an auger is used to penetrate and bring up samples 
Of soil from a depth of three feet. 

Using these methods, soil material is easily 
established. Use of the auger reveals the nature of the soil 
profile. Poorly drained soil is recognized when mottled sub- 
soil or glei is brought up by the auger. Denth of the profile 
or extent of any one horizon can be estimated from a grad- 
uated scale on the shaft of the auger. 

A good estimation of the depth of the parent 
material is made in limey soils by testing with dilute hydro- 
Chloric acid. Effervescence occurs when the acid is applied 
to material that contains free carbonates of lime or magnes- 
lum. Free carbonates do not remain in the weathered portion 
Of the soil profile. 

ostimation of the degree of erosion can be made 
by examining the soil profile down to the parent material, 

The apvearance of the horizons may reveal the extent of er- 
Osion or the depth at which parent material is found. Prev- 
lous examination of soil profiles in locations where there 

has been little or no cultivation, as in old woodlots or along 
fence lines, establishes a good average for the depth of a 
profile. Comparison is then made with all the samples taken. 


When the soil profile does not definitely reveal that erosion 
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has occurred any other evidence of erosion is used that proves 
erosion of at least class 1. Soil cut away on the downhill 
e1de of fence ‘rows ‘or accumulation of soil on the uphill side 
is good evidence of erosion. when fields are exposed by rec- 
ent cultivation the establishment of rills or overdeepened 
drill rows with devosition of sediment downhill is taken as 
evidence of erosion. Sometimes crop resoonse reveals erosion, 
It is common to see poor response on the shoulders of knolls 
emo ~hillsiedue to lack of moisture in eroded soil. 

The establishment of boundaries between kinds 
of soil or soil conditions is rether harder than establish- 
ing the existence of the type or condition in the first place. 
Most of these features merge gradually into each other. Dif- 
ferent conditions, however, cause marked differences in res- 
oonse of vegetetion. The changes in vegetative growth can be 
seen in the aerial photograph or in the field. Boundaries 
are then estsblished where such changes are most marked. 

It will be apparent that observetions of this 
kind are subject to some error. Correction of possible error 
is made in the following way. The land to be surveyed is 
eet out in long strips. A pair of men are assigned to each 
Strip. Observations on each strip are thus the average be- 
tween those of two observers.. When the mapping is turned sia 
adjacent strips are then matched. If classes and boundaries 
coincide then it is taken that the observations were correct. 
eit they doi not coincide, then the supervisor goes over the 
boundary in the field alone with both parties and a comprom- 
ise is reached which is believed to be the fairest descrip- 
tions of the conditions to be found. There remains some pos- 
elule error, )in reading the map it may be pointed out that 
Conditions may be found in the field that are not accounted 
for in the map at any one spot. This may be due to a small 
error in the placing of the boundary or to 3 small area that 


was recognized in the field but not big enough to be mapped 
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on the scale of the map used. In the overall figures giving 
the inventory of soil it may be taken that, as the work was 
done by a number of observers, errors are compensated. 

Present land use was identified field by 
field and from aerial photographs. Where the use class was 
uncertain it was determined, where possible, by interview 
meon the farmer, . With respect to pasture, any land that has 
been in sod and pastured for over five years was considered 
moupermanent. Present use is to be understood as the 
Sovious use to which the land was put during the year of the 
Survey. Land classed as woodlot is that which is accounted 
for by the forest survey. No distinction was made between 
pastured and unpastured woodlot. Pastures overrun by apple, 
hawthorn and willow which cannot be classed as woodlot are 
included as pasture. Cultivated land includes all farmland 
which is carrying crops in rotation and may include pasture, 
hay aftermath crops or fallow. Non-agricultural land includes 
urban property, air-ports, recreational areas and a few pieces 
of land which are very obviously neither woodlot or pasture. 
mnese pieces of land are idle or waste land. 

Throughout the following discussion of the 
soils and land use and on the maps that accompany the report 
certain mapping symbols are used to designate the various 
features. The meanings of the symbols ere given in the legend 
of the maps. It will be found that the descriptions and 
Statistical tables will convey more if read in conjunction 


with the maps. 
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CHAPTER 2 


DESCRIPTION OF SOILS 


i) Vlassification 

polis were Classified on the basis .of two fea- 
tures, first, soil material and land form and, second, pro- 
file development according to. the effectiveness of internal 
drainage. The following are the classes of material which 
were recognized, the degree of drainage and the mapping sym- 
bols which were used to represent them. It will be noted that 
the soils, when thus grouped, correspond to the physiographic 
divisions given in an earlier chapter with the lake plains 
broken into a number of subdivisions. 
Kame Moreines = K roughly stratified sand and gravel in 


Hite a4 1 


Clay Moraines - TM heavy clay loam, some stones, rough 

y ) ? 
topography. 

Spillways -~ W silts , sands and gravels on floors 


of flat valleys. 


Sati Plain - T soils similar to moraines with gentler 
topography. 
Beaches - B boulders, gravel and strips of sand, 


sloping? 


©2 


Lake Clay Plain - heavy clay loams, flat. 


Lake Silt Plain - Cl silt loams, usually flat, some valleys. 

Lake Sand Plain - S sandy loams, flat, some steep valleys. 

Play Veneer /Till --V clay loams, stonefreé over stony Clay, 
tilats 

poe Venger lilly —L silt» loams, over clay}*flat. 

Balt - S51 silt loams at various depths over till 


found on moraines and till plain. 


Bottom Land Perisalluvigiasiit on fleod plains of 
streams. 
Muck - M black organic deposits in depressions 
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Peat - P partly decomposed organic remains, in 
bogs. 


Internal Drainage 


Well Drained Soil - no mapping symbol. 
Imperfectly Drained Soil - d with mottled subsoil. 
Poorly Drained Soil - p with gray subsoil. 

2. Soils of the Kame Moraines (K) 

The soils of the kame moraines are formed 
On deposits of sand and gravel, Many of the kames are work- 
Bo aS sand and gravel pits, as at Staffa, and the irregular 
strata of these materials are exposed. The soils are sandy 
and gravelly loams. There is no level land with these soils, 
steep slopes predominate. Because of the coarse nature of 
the material the internal drainage is excessive. The top 
soil is gray with a tendency to have inadequate organic con- 
tent for good agriculture. There is a deep 'B" horizon of a 
reddish brown colour which is heavier in texture than either 
the topsoil or the parent material. Because of the irregul- 
arity of the gravel strata there are great differences in 
internal drainage from one place to another so that the depth 
or the "B" horizon is variable. 

The steeper slopes are often covered by 
woodlots. These soils are not intensively used for crops but 
are usually kept under sod which yields hay or pasture. 
Management of these soils depends on maintaining a good sup- 
ply of organic matter in them. Where they are cultivated 
they usually are given a heavy application of barnyard man- 
ure. Springs at the bases of the hills constitute the source 
or headwaters of the main stream of the river. Exposure of 
the soil promotes accelerated run-off and the springs are 
likely to become dry. Protection of these soils for the sake 
of the river would call for reforestation while farm oper- 
ators on the land might find that, under good management, the 


soils giving a good return in hay and pasture with occasional 
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use as cropland. 


bn Well (Draimed (Soils of the: Clay. 
Moraines (TM) and Till Plains (T) 


The moraines and the till plains differ in 
form, as described in the chapter on Physiography, but are 
the same with respect to material. The moraine has, for the 
most part, rougher relief, with steep slopes and great var- 
lation in drainage, from swampy hollows to well drained 
Slopes within a short distance. The till plain is gently un- 
dulating with slightly less elevation than the moraine. 

The material of both these forms a clay 
loam in which are found some stones and boulders. The parent 
material is hard and compact and the soil. shares this feat- 
een in Middlesex County, for which a soil map is. published, 
the well drained series on the moraines and till plains is 
identified as the "Huron" soil series with both clay loam and 
silt loam types. Huron clay loam is described on the soil 
map as “brown clay loam over reddish brown and then gray 
stony clay loam", A photograph of a profile of well drained 
soil on the till plain appears among the illustrations to 
this chapter. From top to bottom (to the left of the spade 
in the photograph) the following horizons are apparent: 

Alrv-- about six inches of dark brown loam (dark 
gray in photograph) 
A2 - six to eight inches of light gray loam (light 
gray in photograph) 
Bi s=iten to fourteen inches of brown clay loam (dark 
gray in photograph) 
C - gray stony clay. 

The topsoil can be deeper than that shown 
Boothe: pitctuve., The #B" horigon).is. a heavy;,,compact, soil with 
a well defined "nut" structure when dry or in good tilth. 

The whole profile does not achieve the depth of that of the — 


typical soil illustrated in the previous chapter, 
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Hardwood trees originally covered these 
soils but they are now mostly cleared and used for mixed 
farming with pasture, hay and a variety of crops. Roots, 
and such cash crops as beans, are also grown to some ex- 
tent but the soil on slopes is exposed to erosion when in- 
tertilled crops are used. Though pasture is usually con- 
Sidered beneficial to soil in building up humus, overgraz- 
ing can deplete these soils in the same way as overcropping. 
Management of these soils in the past has also tended to 
make them hard packed and difficult to work. The most ob- 
vious symptom of depletion and deterioration of these soils 
is the heavy growth of wild carrot on most of the pastures. 
The rehabilitation of these soils will require an intensive 
programme of experimenting in tillage methods and soil im- 
provement by improved pasture. The prevalence of beef pro- 
duction on much of the land covered by these soils points 
the way to future development. The great difference between 
the best production and the average production on these soils 
Pee sipnificant, 


we imperfectly Drained Soils of the 
Moraines and Till Plains (TMd and Td) 


These soils are identified in Middlesex County 
as members of the Perth series. The material on which the 
soils are formed is essentially the same es the well drained 
S0ils on the same land forms. Due to the heavy nature of 
the material and its high proportion of clay they have a tend- 
ency to be inadequately drained even in the best locations. 
Where the surface relief precludes adequate surface drainage 
the soil is unable to dispose of surplus water and a poorly 
drained soil results, A further condition contributes to 
poor drainage in the soil. In the upland, interior regions 
of the watershed there is a permanently high water table 
which fluctuates near the surface. 

Inadequacy in drainage is recognized by stand- 


ing water in spring, poor crop response or the growth of 
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water loving plants. It can be recognized in the soil it- 
self under any conditions by the nature of the subsoil. 
fae subsoil of an imperfectly drained soil is a mottled gray 
and brown instead of the typical brown colour of well drain- 
ed soils. Underneath the mottled horizon there is a gray 
horizon, Poor drainage in soil restricts the entry of air 
so that there is less decomposition of humus. The tovsoil 
therefore has a thicker horizon of black soil and a thinner 
leached horizon. The following profile description is typi- 
cal: 

Heepete novos one inches) of dark, black’ loam. 


ba -oLVares cr four inches of gray loam. 


B - eight to ten inches of mottled gray and brown sub- 
Sol), 

Ma weett Or tivesinceies. of pray, sticky ¢lei. 

CG = parent material of gray, stony clay. 


me roorly Drained Soils.of the Till 
Plain and Moraine (Tp and TMp) 


Poorly drained soils formed on calcareous 
till or clay deposits in post-glacial lakes is commonly 
Classed in the Brookston series. This kind of soil is found 
in low lying pockets within both the moraines and the till 
plain where there is no external surface drainage. Little of 
this was mapped on the survey as the individual areas are 
small. In undulating country there occur many isolated pat- 
enes of poorly drained soil) within. areas of well drained soil. 
some of the land which was mapped as imperfectly drained soil 
includes some of the poorly drained types. 

The poorly drained till and moraine soils con- 
eoet Of 25 much as a foot of black topsoil lying. over a foot 
or so of mottled and blue-gray glei. Before the area was 
cleared of bush these soils carried silver maple and white 
elm rather than the maple-beech types of the well drained 
SsOils. Sometimes the clearing of the land was sufficient to 


drain them and they were brought under cultivetion. Much of 
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A soil profile is exposed in this open ditch near Exeter. 
The pale coloured band is the leached 
The soil is well drained till. 


The heavy nature of the clay loam on the till plain is 
illustrated in this newly ploughed field. 


Well drained soil of the till plain. To 
the left of the spade can be seen the 
dark gray “Al”, light gray “A2"’, 
dark coloured ‘’B’ horizons and the 
gray parent material. 


(A2) horizon. 


Soil profile development on sand of 
a beach formation. With excessive 
internal drainage the profile is deep. 
The light band is the “A2“’ horizon, 
the dark coloured, freshly cut zone 
is the ‘’B”’ horizon. 


development. 


Well drained soil on the till plain with deep profile 
Note the very light (A2) horizon, 


Alternate layers of silt, peat and sand 
in the Thedford marsh region. 
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the poorly and inadequately drained land has been artific- 
dally drained, the former by single line tile draining the 
depressions and the latter with open field ditches. It has 
been a general practice to leave woodlots on the backs of 
farms between the concession roads, on the well drained and 
ampertectly drained soils the trees are senerally maple and 
beech while on the poorly drained areas they are of the sil- 
ver maple - white elm group. ) 

Where artificial drainage has not been ade- 
quate on these soils they are usually left in pasture or wood- 
lot, where they have been adequately drained they are used 
in much the same way as their better drained associates. 
from the agricultural point of view it is generally consid- 
ered beneficial to improve these soils by drainage and when 
Pets is done a soil with good crop carrying Capacity results. 
Where, however, woodlots protect the sources of springs and 
streams, it is advisable to retain them so that a reliable 
eupply of stock water is available. 

6. Soils of the Spillways (W) 

In this survey no attempt was made to sep- 
arate the variety of soils found on the floors of the spill- 
ways. in material they range from coarse gravels to fine 
Silts. Even the most casual observation of the spillways re- 
veals three outstanding features, they are flat, poorly drain- 
ed and are not extensively used for agriculture, Where the 
Soil materials are coarse they are seriously lacking in plant 
nutrients. In their use there has always been the problem 
of draining them. Much money has been spent in draining them 
eudy there isivery) Little to.show for it except thousands of 
acres of mediocre pasture. In some places the drainage is 
SO poor that quite deep deposits of organic soils, muck and 
peat, have accumulated and under favourable conditions these, 
when drained, have been profitably exploited for the growing 


of cash crops such as carrots, beans and beets. 
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- soils of the Abandoned Beaches (B) 

Because these soils have a coarse texture due 
to sand or gravel, and because they are peneraily on sloping 
land or near a slope they are well drained or excessively 
drained. The profile is deeper than those of the CUay SOLLe.. 
A photograph in the illustrations accompanying this chapter 
shows an exposed profile. To the right of the spade the 
following horizons can be identified: 

Al - eight inches of brown loam, 

Ag - eight to twelve inches of light gray sand. 

B - two feet of reddish brown sandy loam (the freshly 
exposed face in the vhotograph shows darker than 
the other horizons). 

In Middlesex County soils on beaches are 
identified in the Burford series, 

Before clesring there may have been some pines 
growing on these sandy soils but none remain, Well drained 
soils adjacent to inadequately drained soils often bear the 
burden of production when wet seasons preclude use of the 
wetter soils, Light soils were often the first cleared for 
the same reason. The Town of Ailsa Craig was one of the 
first settlements opened in the watershed because of the eas- 
ily cleared, easily worked, well drained soils. Sandy soils, 
however, quickly loose their fertility because the organic 
matter is soon depleted and fertilizer leaches through them 
sO easily. Sandy soils.are now used for pasture, for small 
fruits and orchards or are used more intensively when heav- 
ily treated with manure. Reforestation is highly recommend- 
ed for the most severely wasted of these soils. As the soils 
are found in long narrow strips, it was not feasible to in- 
Clude them in the reforestation projects recommended in this 
report but their inclusion in farm woodlots would be wise. 
One of the best tree plantations to be found on the watershed 


is on the soil of an abandoned beach, 
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8. Soils of the Lake Clay Plain (C, Cd and Cp) 


Ss foes pet} 


It is only where conditions are ideal with re- 
spect to surface drainage that the smooth, heavy clays of the 
lake plain are well drained. The soil. developed on well 
Orained clay has a profide similar to thet of the till plains 
but differs in having no stones in it. With imperfect drain- 
eee mottlingais seen\in the subsoil. This soil is identaif- 
ied in Middlesex County as Haldimand clay loam and described 
as follows:  “Grayish to light brown clay loam over reddish 
Pagucien erayverstis clay; few stones." These soils were de- 
posited as clay on the floor of a postglacial lake with vary- 
ing depth over the till deposits. That material which was 
actually deposited by water is stonefree, stony material is 
found below the stonefree clay and they are often separated 
py a layer of gritty clay..; Because of the lesser amount of 
stones and boulders the soils of the lake plains have proven 
more ‘suitable for artificial drainage by means of tile. 

When thus improved they become very profitable soils. 

The poorly drained soils (mapping symbol Up) 
belong to the Brookston series. ‘Where they have been im- 
proved by artificial drainage they are used in the same way 
as the other cultivable clay loam soils but where they remain 
with poor drainage they are often covered with elms and sil- 
Ver maple or-are left :as\wasteland pasture. Their high or- 
ganic content makes them fertile but this fertility is not 
Svailabléewbouthe usualarange of crops until the, soils are 
drained. 

9. Soils of the Lake Silt Plains (c+, cla and ctp) 

Gils consists, of lerzer particles, than clay 
and differs from clay in two important aspects. It »vroduces 
a more oven textured soil which drains more easily and it 
does not resist erosion in the same way. he silt plain was 
originally flat but has been cut by valleys to a greater ex- 


tent than the clay plain. Thus it tends to be a little better 
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irarned pot /py reason of its topography and its own in- 
wernal drainage,’ *The well drained silt soil has a shallow 
topsoil with a pale yellow A2 horizon and a deep yellow sub- 
soil, 

The greater part of the silt plain has an im- 
perfectly drained soil. This soil has been identified in 
Middlesex County “as Tuscola silt loam and is described in 
one published map or that ‘county as follows: "Dark gray to 
brownish silt loam over yellowish mottled stratified silt 
and clay; stonefree," 

Samples of the soil mapped as imperfectly 
drained silt (c"a) in this report are very variable but with 
appropriate management of drainage are fairly consistent in 
moeir-use. ‘Thevvartability is due to the layers of clay that 
are interspersed with layers of silt. The layers of clay 
impede the internal drainage which is fairly free within the 
silt itself. An explanation of these layers is as follows. 
When soil material is deposited under water the coarser 
materials, sand and gravel are found inshore, finer material, 
putt, "in shallow water “and the finest material, clay, in the 
deepest water. If a body of water becomes more shallow then 
sand or silt is deposited over the clay but if it becomes 
deeper then clay is deposited over the silt. Fluctuations 
in depth of water result in alternate layers of silt and 
Clay. When the water table is high in soils deposited in 
this way there is a tendency for the water to remain in the 
Clay: and drain out of the silt and the resulting soil pro- 
file exhibits a pattern of blue clays alternate with layers 
of yellow or mottled silt. Areas with much clay near the 
surface will tend to be wet with correspondingly poor crop 
response. When these conditions are taken into account in 
the draining and management of the soil the best use is then 
made of the soil. 


some of the silt has been mapped as poorly 
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drained Gea This has the characteristic yellowish col- 
our in the top horizons but the subsoil consists of a gray- 
brown mottled glei. As mentioned before, poor drainage in- 
hibits decomposition of organic matter and these soils are 
proportionately richer in humus than their better drained 
associates. When they are artificially drained this rich 
topsoil becomes available to crops. 

Inithe well drained soils there is little 
difficulty in distinguishing between silt and clay, espec- 
fealty whem theyrare moist and in good tilth. When, however, 
the silt is very dry or the vrofile is weakly developed, 
silt might be confused with clay, especially if the sample 
is taken from the "B" horizon, which tends to be stickier in 
ony “sotks A silt can tbe7distinguished from a clay by a sim- 
ple test. Moist silt, when rubbed between the fingers, will 
separate and crumble like sand, clay, when moist, will roll 
into ribbons. An intermediate texture between clay and-silt 
is impossible to identify in this easy manner and requires a 
physical examination in the laboratory, Neither silt nor 
Clay is found really pure, either may be mixed with the other 
or both with sand. A mixture of sand, silt and clay which 
has a loose structure but does not resemble any one closely 
is called a loam. A loamy mixture in which sand predominates 
is called a sandy loam, loam predominantly clayey, .a clay 
foam wiand isilty, arsilt loamy; r-Most of the}soils:of sthe silt 
plain, those mapped in Middlesex as Tuscola, have a topsoil 
whose texture is classed as a. silt loam. 


10:2 scikbs of the Lake ‘Sand 
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Layers of sand from a few inches to more than 
three feet are Puna lying on top of ore clay of the till 
plain or over the clay of the lake plain. The texture of 
sand varies from very fine to coarse but is easily recog- 
nized as sand, There is a mixture of silt and CLayeLniss certo 
produce a loamy soil except where it has been sifted and re~. 


deposited by wind. Because of the loose nature of the material 
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the soils are well drained except where the relief is Vety flac 


there are layers of heavier material within about three feet 
of the surface, 

Having been deposited under water, these soils 
ane tin generally ‘flat. country, “There are two exceptions to 
this flatness, sand dunes and areas where the streams have 
cut steep valleys into the easily eroded sand. For the most 
part drainage is good except where clay is near the surface. 

Where the soil is developed entirely within 
the sand it belongs to the Fox series. This is described in 
enerMiddlesex report ‘as follows: “Fox sandy loam ~ Light 
brown and yellow sandy loam over reddish brown loam and then 
stratified gray sand and gravel; stone free." Fox fine sendy 
loam is described as: ‘"Grayish brown fine sandy loam over 
yellow sandy loam, over reddish brown clayey sand over str- 
atified sand and silt; stone free." These are the soils that 
are designated by the mapping symbol "S", They have deep 
profiles, over three feet, with well marked "A2" horizons and 
deep "B" horizons with as much es two feet of brown subsoil. 
When cultivated the organic content of the tovsoil diminishes 
Papidly and. the soiliis light in colour. 

When send lies over clay so that weathering 
and the soil building processes extend into the clay the soil 
is less well drained with mottling apparent in the lower lay- 
er of the sand or in the upper part of the clay which has 
been weathered. These soils, shown on the map in this re- 
port with mapping symbols S/T, S/Td, and S/C belong to the 
Berrien series, Imperfection in drainage indicated in the 
soil mapped as S/Td is not as serious in Fesuricoing crop= 
ping as the same condition in heavier soil. Indeed the water 
holding capacity of the clay is usually considered a bene- 
fi Tor most, crops. 

The sandy soils are used for general farming, 
in areas where erosion has been serious or the soil has worn 


out the land is pastured, In favourable locations the light 
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soils are used for cash crops and because of good drainage 
and easy working of the soil are preferred to heavier soils. 
When, however, they are used intensively they: tend to de- 
teriorate and revert to pasture or wasteland. Sandy soils 

on sloping land are subject to erosion but in certain lo- 
Calities in the southern part of the watershed they lend 
themselves to the cultivation of small fruits or are used 

for orchards. Sandy soils are also subject to wind erosion. 
Along the Lake Huron shore there are sand deposits which 

have been exposed to the action of wind ever since they were 
deposited and sand dunes are the characteristic feature of 
that area. Such soils are excessively drained, ere not suit- 
able to agriculture and require a permanent cover of trees to 
hold the soil and keep it from damaging nearby lands. 

In no soils is the principle of maintaining 
organic content more applicable than to the soils of the sand 
plain. If sandy soils are included with heavier soils on one 
farm then barnyard manure is used on the light soils which 
need them the most. Where farm operations are carried out en- 
tirely within a sandy area, restriction in rotations, green 
manure and field composting are necessary to keep the soil in 
a good condition, Fruit growing is not as highly developed 
en the watershed as it is in some parts of Ontario so that 
soil management practices are not as advanced. If a per- 
manent development of intensive fruit growing is to be carried 
forward more attention will have to be paid to good soil 
management, 


ll, Soils of the Clay Veneer 
Till Plain (V) and Silt Veneer (L) 


This soil is developed on a heavy stone free 
Clay which lies at varying depth over the stony clay of the 
till plain. Deposition and reworking by water has produced 
a flat plain which is broken only where streams of recent 
Origin have cut across it. Topography and material have bcth 


restricted drainage but the more open structure of the under- 
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lying boulder clay has offset this disadvantage to a great 
extent and the soils are classed as imperfectly drained for 
the most part (mapping symbol, Vd). A relatively small amo- 
unt was so poorly drained as to be mapped as Vp. 

The profile in these soils resembles those of 
the till plain except the colour is more brown and less red- 
Gish, the texture is heavier the subsoil is less nutty in 
eeructure. J ine A2shorizon is lacking or has been worked in- 
to the adjacent horizons. These soils have, from time to 
time, been cultivated quite deeply because of their heevi- 
ness. The comparative lack of stones facilitates underdrain- 
eee and much of the soil of this type has been artificially 
drained, In addition to hay, pasture and feed grain crops, 
Piere 1S an intensive cultivation of cash crops, roots, beans 
and wheat on these soils where improved by drainage. 

The clay veneered soils merge into silt ven- 
eered soils and both these types are found within the area 
mapped as Parkhill loam in the Middlesex report. The pro- 
portion of clay and silt in the top layer changes consider- 
Poly irom one type to the other but both have sufficient mix- 
ture to classify them as loamy soils. The silt veneer soils 
may be more desirable and more intensively used than the 
soils of the clay plain proper. With provision of adequate 
drainage and under good management these soils do not pre- 
Pent a problem to the conservationist directly. It must al- 
ways be stressed, however, that the best use of the best soils 
is an important feature of a soil conservation program for 
it is only if the better soils are used to the greatest ad- 
vantage that the heavy burden of production is taken off the 
poorer soils. It is when the poor soils are called upon to 
Carry as heavy a burden of crop production as the good soils 
that they are exposed to erosion and soil depletion. 

The silt veneer is »roportionately better 
drained than the clay veneer and none of it was mapped as be- 


ing poorly drained. The soil that was mapped as imperfectly 
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drained silt veneer (mapping symbol Ld) has a dark gray 
brown loam topsoil over a mottled brown or gray loam sub- 
soil which merges into a gray silt loam or clay loam par- 
ent material. The lighter texture and generally better 
drainage of the silt veneer make these soils easier to work 
but they may not have the same inherent fertility or be able 
to hold their fertility as well as the clay veneer. 


eevee lthne Silty. Soils of the 
Uplands (Sl, S1/T and sl/tm) 


Both the Huron and Perth series are described 
in the Middlesex soil report as having silt loam types as 
well as clay loam types. In this survey and report the silty 
soils of the uplands are separated out from the clayey soils 
of the till plains and moraines and are designated by the 
mapping symbol Sl, Where the silt material extended to a 
greater depth than three feet and most or all of the aera 
development was within the silty material the soil was map- 
ped simply as en. In localities of deep silt the topography 
is somewhat modified. Where the silt is found to be thinner 
over the underlying clay the topography is generally the 
same as that usually found on the till plains and moraines, 

Internal drainage in the silt itself tends to 
be better than that of the heavier material. Restricted 
drainage in the underlying clay, poor surface drainage or a 
high water table may induce pretty much the same conditions 
of inadequate drainage in these soils as in the rest of the 
till plains and moraines which is only offset by the better 
internal drainage of the silt itself. 

PMEMOCLIT OL thLS sileo ge CbSscure «and litte 
has yet been found out about its capability. The survey of 
present land use suggests that it has a lower capability 
than the clay loams but whether this is due to a low in- 
herent capability or to deterioration has not been determin- 


ed. Much of it is now under permanent pasture. 
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MesprofTlesot the ‘silty soil ae similar to 
that of the clay loams of the till plains and moraines ex- 
cept that the soil is more yellowish, the A2 horizon is more 
pronounced and the texture is lighter. When examined on 
this survey it was found to be standing up very poorry to 
the late summer drought. Poor crop response and weedy pas- 
ture indicate that at present it is not so productive as the 
heavier soils on the same land forms. As so much of it is 
used for pasture, and as that is likely to be its future Use; 
it is recommended that investigations be made into the fert- 
ilizer and tillage requirements of this soil. 
a>. soils of Recent Depositon (BL, m and P} 

Bottom land is that land which lies on bot- 
eoms of river valleys, It is subject to annual 1 looding “and 
ene material consists of soil particles deposited by the riv- 
er. it is usually quite fertile because of this annual re- 
gewal Of its fertility but is restricted in use by the flood- 
ing and the drainage, which is usually poor. Annual depos- 
ition of silt and presence of moisture prevents the format- 
gon of the soil profile with the typical horizons found in 
the upland soils, Organic matter deposited along with the 
silt as well as organic matter built up by decay of vegetat- 
ion usually keeps the soil dark in colour. Much bottom land 
is used as wasteland pasture but where it is very wet or ac- 
fe5 FO.1t 1s poor it is left in -trees, 

in depressions in the uplands, on the floors 
of some of the spillways or bottom lands and in the least 
drained parts of the plains there are accumulations of de-~ 
cayed organic matter lying on top of the mineral soil. These 
Can be classed as “organic” soils. Where the material is 
wet for most of the year decay does not proceed very far and 
a brown peaty substance whose plant origin is easy to detect 
remains. This has been mapped as peat in this survey. Where 


aeration of the organic matter occurs there is more decom- 


A . 7 : : 7 
- : Ss e - ie ny Ep 
: i 7s] a i 


sfinfe et (hex dite odd to SExRay ames 7 


> 


ilorow due aotsig DTbo Std 26 Smelt geen orem 


scum et Sten ete gang Iq90 


bye, raga Teinail eh Sterne? Sho Mire bednyonog 
sj vieaeo view au tbtheate oc o@ hawet dew JE fee 2a 


ae ee avitaad ato e089 . tingosd totinen adel ena 


ayes ' Fou ; | i far, 2 BA ’ 79 ‘OTE 5g tot pea . 


StS tel as Bes 1 2 ; 7% are geas bebroermopesy ei shoe 


* 


ray G2 Lo remgrtypoey sesliec bis Seek fa 


oe 
- . ~~ «a “* YY a 
.~ ’ 23 ° ‘ sae tl ; b 
! é 7 *% * ’ 
f é 1 Sh ee Ne eal Derr LO elftoc oa ae 
atomesne on 5 ee es enn er eee anes ear ee mat a i} 


CY te ork es tua ¥wiiteded att To fowar 


Sicteant? .eftoe faasiay sam 


te to4aF bo wns ee ied tedjgem sinsaio esa Diew es 
7 AES : i9,Oo 2 ATS LBOR” Sho ogo opt wi {eie) Ps du 


aaa’ S igy ¥%EN of of, stethe tod stutese Soetageiw 66 boeg ee 


‘vod a0 eyswiiiqe eit 20 (emos. ax 


aR: 1 ianar ait antale sig te orang Honisig 


: . Ion God we uch’ Sestan Otea te bays 
bo 
\t Sued Vadzee “ekapayo™ es baeeat ed ne 
; a o1 5 
MIS TSE BIS BSS ITY. Gh BSeh oem Tey 21s To taco’ Moly FS 
is 7 ; . pi ome > 
ot) ae Res i Sinai daty ostyiw gotesedse teeq’ aah vi 


fain .Vowiwe PiAd a) Jkeq@ dee Beggem Aeed gen sith end 
+ he pu, 


ioe 2h SUeAt Baiaoo se trem ¢ OLABL TO 


olsoe 
position and a black muck is found. Muck is seen in shal- 
low deposits, at the better drained margins of peat areas 
Preto places where there has been artiticial drainage of the 
peat which has induced decomposition. 

Organic soils in the Thedford marsh area have 
been intensively exploited for market gardening. Land use 
problems and floods are more acute in that locality than any- 
where else in the watershed and a detailed study was made of 
both soils and land use which is discussed in a separate 
Paapver of this: report. 

Mroable siving the proportion, in acres, of 
each kind of soil follows. The map accompanying this report 


gmoicates the extent and distribution of these soils. 
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PRISANT LAND USE 


1. Types of Agriculture 

Diversity of soils, climate, creps and marketing con- 
ditions on the watershed is great enough that distinct types of 
agriculture are observable. A detailed study of farms would 
revecl many “types” of agriculture and a very complex pattern 
of distribution of these types with many transitional areas in 
which inicdividuel ferns Co aot conform strictly to any specific 
type. No attempt, therefore, is made in this report to class- 
ify farm types or to show their distribution. Most of the 
farms on the watershed can be considered as belonging to one 
Sieeovner of four types of agriculture although there are (aris 
Which would not fit into any one of them exactly. The types 
are as follows:- 

Mixed farming with emphasis on livestock, 

Beef farming. 

Mixed farming which includes cash cropping. 


specialized farming for cash crops, truck 
gardening and fruit. 


the variety of soils within the watershed has been de- 
monstrated in the previous chapter. Major soil areas include 
rolling country with heavy soils adapted to grazing, hay and 
@rein production; flat country with light soils adapted to cash 
Crops; flat country with heavy soils and inadequate drainage 
adapted to cash crops when underdrained; organic soils adapted 
to truck gardening when managed in a special way end undulating 
country with variable soils adapted to pasture. The more sev- 
ere climate and longer winters in the north and on the exposed 
Slopes are not suited to as wide a variety of crops as the more 
temperate climate of protected locations in the south, Nearness 
to market by road and rail is favourable to those areas which 
can grow specialized crops. Industrial development of towns 


within or near the watershed favour svecialization in 
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Pecer ue i Locations. 

Within the watershed there are grown nearly the 
Whole range of crops to be found in Ontario. Besides good 
pasture and hay there are grown considerable quantities of 
wheat, barley and oats, Corn is grown for both fodder and 
husking, Sorghum supplements corn as fodder, Roots are grown 
both for cattle feed and for market, Flax, soybeans and sugar 
beets are more recent trends in cash crops; white beans have 
been grown for longer. Canning crops are comtion, red beets, 
feos, Corn, tomatoes end carrots, Parsley, celery, onions 
and peppermint are grown on the organic soils, Wome apples 
end pears are grown commercially and quite a few peaches in 
the south. epilableTeults arexorten found in the orcherd dist- 
ricts, 

Holsteins, Ayrshires and Jerseys are all found on 
the watershed. tiost of the beef animals are Pererords.) CUnly 
= tew operators have sheep in large numbers. Hog production 
fewcerried on with dairy production. Small flocks of poultry 
are seen on most mixed farms; there are a few big flocks, most- 
By in the north. 

Any of these major types of agriculture merges grad- 
ually into the others and in any region farms may be seen which 
moenot Conform to the. type of agriculture surrounding them. 
whe distribution of these types is generally as follows:~ 


Mixed farming with livestock in the north- 
east and east with Hxeter and Lucan as centres. 


Beef farming in the south-east and South with 
Ailsa Craig and Farkhill as centres. 


Mixed farming with cash crops in the west with 
comercial outlets in Dashwood and Parkhill. 


Specialized farming in the south-west with 
commercial centres in Arkona and Thedford. 


Movement of farm products from the area is mostly 
towards London, sood road and rail connections are available 


from anywhere in the watershed towards that city. 
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Corn for silage and oats for feed are seen in this picture. Under good management wheat is a successful crop on 
Both these crops are adapted to the clayey soils and are the till plains and moraines. It also thrives on the clay 
related to the large scale cattle production of the region. plains when the soil is artificially drained. 


Dae 


The variety of crops on this farm near Khiva is typical Corn and sorghum for fodder.- Some shelling corn is 
of the farm economy on the till plains and moraines. grown on the southern part of the watershed. 


Hybrid varieties of corn are becoming increasingly Recent years have seen a sharp increase in acreage of 
popular. flax in Southwestern Ontario. The inadequately drained 
clays on the watershed lend themselves to the cultivation 

of this crop under good management. 


eG Oe 
2. lixed Farming with Livestock 

The dairy herd is the backbone of the typical Ontario 
farm and this watershed contains a great many farws of which 
the same can be said. Grazing is provided in wasteland pcst- 
foe including bottom land, on fields seeded for that purpose 
and on aftermath of hay. Some lana is kept in meadow for hay 
ana occasional pasture, Hay is made from grasses and legumes 
seeded for that purpose in the regular erop Totations.. Corn 
Silos are used on nearly every farn. Feed erains, and) occas- 
jonally roots, are grown for the herd, Milk is disposed of to 
dairies, cheese factories and milk condensing factories or 
cream is sold to a creamery. Where skimmed milk or whey is 
available, it is usually fed to hogs, Surplus stock ve sold 
off the farm and constitutes a major source of income to the 
farmer. sheep or voultry is another source of incoilie on some 
farms. Small animals, gardens and orchards are cotmion though 
not necessarily a direct source of income, The soil on farms 
of this type is maintained in good condition by crop rotation, 
use of legumes and the application of animal manure, 
3. Beef Farming 

Large herds of beef cattle are carried throughout 
the watershed but the region designeted above as thet in which 
beef farming is typicel has many farms on which large beef 
herds are carried and no dairy cattle. The basis of this type 
of farming is the large pasture. The morainic lands, and parts 
of the till plain less favourable to mixed cultivation, account 
for the largest part of the beef production. ‘These include 
much of the silty soils described in the previous chapter, 
Some of the sandy areas and the wider spillways are used for 
the same purpose. Large scale beef production has been cher- 
acteristic of these lends from the times of the earliest sett- 
lement.— Some land which was previously cultivated is now under 
pasture. The numerous abandoned farm buildings provide evid- 


ence of this trend. It appears that little has been done to 
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improve either the soils or the grass mixtures to provide the 
pasture. ‘Those operators who have carried out soil and past- 
ure improvement programs stand out clearly in comparison to 
the average. 

4, Mixed Farming with Cash Crops 

ine growing of cash crops of grain, roots, flax and 
beans which require a lerger labour force or intensive mechan- 
ization is characteristic of the lake plains, The region in 
which mixed farming with cash crops is typical was probably a 
region of mixed farming formerly which has come to include 
some cash cropping. This region includes the northern par 
of the lake plains on the watershed and some of the till plain 
adjacent to it. Both the region as a whole and the individual 
farms are still Tlexible as -to the amount’ cof cash cropping 
Carried on, At the time of the survey market conditions fav- 
oured the production of cash crops such as beans, Ferms which 
ere set up for mixed dairy farming, with lerge barns, silos 
and pasture lands, are seen that are carrying Eee ssrskeuey [ovals 
field of beans or some other cash crop. 

Some cash cropping, which involves intertilled crops, 
intensive cultivation and the growing of crops that are heavy 
meeders; is practised on land which may not be Suitable for it. 
Erosion and soil depletion can make headway on weak soils or 
sloping land which gets some protection when managed for dairy 
production. As mentioned above, farm programs are flexible and 
production of cash crops fluctuates but there is a tendency, 
due to economic forces, for land use practices to persist even 
erter the original reason for them has passed. Land unsuited 
for such practices over a long period will eventually deterior- 
ate and the unwise user will be forced off the land because it 
eSounprofiteble, but only sfter the soil has seriously deteri- 
orated, possibly beyond redemption. This presents a problem 
of the first megnitude to the soil conservationist. A stable 


balance between cash cropping and dairy or stock farming with 
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Pasture on the clay soils of the moraine. Much of the 
Root crops are grown on a large scale on the flat, clay pasture land carries a dense cover of Wild Carrot 
soils as well as some of the lighter soils. (Queen Anne’s Lace) which is a symptom of its run- 

down and inadequate condition. Re-establishment of 


nutritious sod cover is the great need of these soils. 


LPI 


A good beef herd on permanent pasture on poorly Some sheep are carried on the wide pasture lands. Note 
drained land. the hills of a moraine in the background. 


wes 


Chicken farming is well established on the upland Typical agricultural land use. The woodlot in the 


stretches of the watershed. As feed is largely obtained background is on the back of the farm, a familiar 
commercially there is little relation between poultry feature of the landscape of the watershed. 


production and soil type. 
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regard to both soil and economic conditions is probably the 
Soundest conditon for both the farmer and the country. 

5. Specialized Farming 

specialized farming calis for the application of a 
darge amount of labour per unit area of land or for intensive 
mechanization, or both, along with specialized skills in oper- 
ating and considerable financial risk where only one, or a few 
Pareved Specialties.ars grown. There are three main groups of 
soils used on the watershed for this kind of farming, the light, 
fer. G€rained soils of the lake plains, the organic soils which 
are specially managed and the heavy Soiis of the lake plains 
which have been under drained, 

Sugar beets, flax, beens, canning crops and market 
Bearden produce are all grown in the areas of specialized farming. 
Porm end small grains are also grown and the specialized crops 
do not exclude feed grain and fodder crops entirely. Fears, 
apples, peaches and rasyberries are grown on the sandy soils, 
in some regions there is quite a concentration of farms with 
big commercial orchards, Within the region in which special- 
ized crons are typical there are farms which carry dairy «nd 
beef herds and hogs and sheep. ‘the poorer land is usually 
used for stock, this includes wetlands which have not yet been 
improved for specialized cropping and, unfortunately, land 
which has been used intensively and later withdrawn from inten- 
Sive use for grazing. Evidence of severe soil deterioration, 
however, is rarely a deterrent to further exnloitation of soils 
manifestly unsuited to intensive use. 

Much of the land devoted to specialty crops has been 
artificailly drained by open ditches and underdrainage or both. 
Because these lands are on plains on the lower reaches of the 
river, they are subject to flood end their high economic value 


makes the flood problem a matter of serious concern. 
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Only four elasses of present land use were recognized 
and manped on the survey. They are:- 

(i) Cultivated land: this is lend which is under cultiv- 
ation «t the time of the survey or can be recognized 
as Carrying a crop Which is part of a crop rotation 
system, 

(ii) Pasture land: this includes land used for grazing 
which has not been cultivated or reseeded within 
the past five years, that is, within the duretion 
Of Vine evenare Crop rotation. 

(iii) Woodlots: land covered by trees to the exclusion 
of tillace implements which may or may not be past- 
medi. 

(iv) Non-agricultural land including wasteland: (not 


productive of either trees, crops or pasture), ur- 
banized and recreational areas and airfields. 


The crops and rotations on cultivated land. vary con- 
Siderably throughout the watershed, Consideration of the types 
gescribed above Pevedle something of the kind of crops that 
predominate, A detailed description of lend use, sevarating 
Perlow, intertilied crops, drilled crops and sod is only poss- 


mole on a small ar 


@) 


a without unlimited time and personnel, In- 
POrmetion regarding crop production by townships is available 
from the agricultural census end is very useful: in the study 
of large areas but where soil feutures are mapyned and recorded 
eiunit areas as small as 200 acres, very little can be done 
tO collate land use with soil conditions when the ecales of 
measurement of the two factors are so far apart, 

NObauvelipy Was made to get absolute or relative yields 
Sa Crops. «gain, estimates of average yields are aveilable 
Peon eericultural statistics and census but only for larger 
ereas, Any information thet can be obtained locally, by vol- 
mvecer elfort, regarding distribution and crop yields over a 
period of years could be related to soil maps and would help 
e great deal in furthering a soil conservation program, 

The actual location, extent and distribution of the 


land use classes is shown on the present land use map accomp- 


enying this report. A comparison of the amounts and proportions 
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fot cach of ‘the use classes is given in the following table;- 
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Les 
Acres Cent 
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CHAPTER | 
ETAILED STUDY OF SOILS AND LAND USE ON TH THEDFORD SWAMP 


2. location and Extent 

The area designated as the Thedford Swamp lies 
about two miles north of the village of Thedford and extends 
northward to Grand Bend. The western margin consists of the 
sand dunes called the Pinery and is marked by Highway No. 21. 
The southern boundary is the sand and gravel ridge north of 
Thedford. The eastern margin is indefinite as the land rises 
gently towards the east. The six hundred foot contour level 
roughly defines the break between the flat land of the swamp 
and the gently rising land to. the east. The triangular area, 
amounting to about twenty thousand acres, enclosed by the 600- 
foot contour level on the Grand Bend and Parkhill sheets of 
the topographic maps may be taken as the extent of the swamp. 
ee Origin, History and Problems 

The swamp is contained between the bar and sand 
dunes along the present shore of Lake Huron and the sand bar 
which marks the shoreline of a post-glacial stage of the lake. 
As the water receded a bay was left at the mouth of the Ausable. 
This bay was cut off by a sand bar to form a lagoon, Vegetat- 
ion and sediment gradually filled in the bay and lagoon until 
only three small, residual lakes were left, and the river 
Wandering across the flats. 

When this part of the province was settled the 
Swamp was neglected. Settlers around the swamp gradually be- 
Pemeco Cultivate tie rich organic soils but could not go far 
into the swamp because of poor drainage and floods. In Wes Wse 
the canal, or "Cut", as it is now called, was put through. 
This emptied two of the lakes, George and Burwell, and lower- 
ed the water table sufficiently to allow cultivation. The 
cpening of the canal radically changed the course of the river 
and the region near Grand Bend began to be flooded. In 1892, 


construction of a second "Cut" was begun at Grand Bend. At 
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present the cut at Port Franks delivers the flow of the main 
river and the channel at Grand Bend takes the flow from Park- 
hill Creek. Lake Smith remains and the land around it is 
boggy and swampy. Open drains take water from the cultivated 
Hand to the "Cut" and to the river near Grand Bend. 

Following the draining of Lake Burwell, use 
was made of the organic soils of the flats for growing special- 
ized crops, celery and onions. In recent years large scale 
reclamation of the clay soils has been carried on for the pro- 
duction of peas, barley, flax, beans and wheat. Throughout 
the years, timber has been taken from the area, both independ- 
eaoly of, and concurrent with, reclamation of the land, 
although forestry has never been seriously considered as an 
important phase of land use. land clearing and extension of 
the open drain system are going on with the purpose of bring- 
ing more land under cultivation. 

The problem of high water tables is apparently 
solved wherever open ditches are provided or tile drains are. 
mecca. the very best use of the land, however, might call for 
@ good deal of revision of the drainage system, as the use of 
organic soils for truck crops involves more than merely dropping 
the water table below the root level. s#nough moisture must be 
retained for maximum growth of crops and the organic matter 
itself must not be allowed to disappear. It is not certain 
that existing channels are adequate to carry further discharge 
from additional drains, although reclamation of more land will 
involve extension of the drainage system, 

Theeproblem ofi flood: is stall: more’ serious. A 
discussion of the areas, nature and causes of floods is given 
in the hydraulic section of this revort along with some 
remedial measures, Two areas are identified, that which lies 
in the location of former Lake Burwell, near the "Cut", and 
that which is fed-by the waters of Parkhill Creek, From the 


point of view of agricultural land use, a very important 
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distinction must be observed. Floods due to meltwaters and 
Spring freshets are not generally considered detrimental, in- 
deed by many growers they are considered beneficial in that 
they replenish soil nutrients and recharge the ground water 
Bevnavaror later vee by crops. The late spring or early 
summer floods, which are flash floods caused by heavy rains 
not. absorbed by the soil upstream, are the ones that cause 
expensive damage. When these occur, farmers lose in two main 
ways, the cost of replanting where crops have been washed out 
and the financial loss of a crop which reaches the market too 
Mate in the season to get the high prices. This latter is 
important because the climate favours early cropping and late 
crops lose this advantage. 

There is, in the Thedford Swamp at the present 
time, a fairly large and important area of specialized crop 
Jland. There is even more land which is believed to be 
potentially valuable. The survey was made of the soils and 
present land use in a detailed way to acquire and present the 
facts which would be of value in planning future development. 
Be ithe Soils of the Swamp 

The soil survey map of Middlesex County class- 
Bties the soils of that part of the swamp that lies in the 
county as Brookston clay loam, Parkhill loam and muck, all 
inadequately drained soils. It is on the "Muck" soils, which 
mclude.a wide.variety of organic soils, that specialized crops 
are grown. There are three main bases of classifying the 
organic soils. First is the mineral material underlying them, 
second is the type, depth and stage of decomposition and canara ai | 
is the presence or absence of marl (chalky lime mixed with 
sediment). 

The major soil materials are those all ready 
described in the physiography and soil sections of this re- 
port. They include glacial till (a stony clay loam which may 


or may not have been smoothed out by water action), and water 
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laid deposits of clay, loam, silt and sand at varying depths, 


as well as gravel deposits representing old beaches and bars. 
Bese are all glacial or post-glacial deposits. In addition, 
mere are recent deposits of silt “or accumulations of organic 
Matter mixed with or covered by, silt. 

The organic matter is derived from wood or from 
herbaceous water plants. Some is as deep as ten feet but most 
of it is.from one to six feet deep over the mineral material. 
meer the organic matter is so little decomposed that its plant 
@eiezin is still readily discernible, it can be classed as 
peat. Further decomposition produces muck. No standard has 
been evolved to separate these two types exactly, but, in 
this report, the above generalized classification is applied. 
The depth of organic material has undoubtedly lessened where 
it has been exposed to cultivation, but there are no reliable 
records to indicate just how much this reduction has been. 

In general, the deeper the deposit, the more suited it is to 
exploitation as an organic soil, although various authorities 
differ on just how much is needed. Raw peat exposed, when 

land is newly cleared, is nearly useless for crops and some 
time is required before it decomposes enough to be valuable. 
The present cultivated areas have black or very dark brown muck 
soils, land which is currently being reclaimed, or has yet to 
be reclaimed, consists of peaty material, which is brown in 
colour and fibrous or woody in texture. 

The mineral material underlying the peat and 
muck has some lime in it. The soils of the upstream portions 
of the watershed have lime in them also. Some of the lime is 
Washed, in solution, from the soils and deposited in still 
Waters along with sediment carried by the rivers. The bay and 
lagoon which once filled the area of the swamp had limey de- 
POsits laid down in “them. This. substance is called marl. Its 
Presence in*the soils now ‘has two important effects. It 
fives a source of lime, which, in reaction with decaying 
vegetable matter, produces soil that is not nearly so acid as 


Organic soils naturally are, when there is no lime available. 
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In some places it forms a hard crust under the topsoil. Some 
operators find this an advantage, others feel that it is 
detrimental and break it when they are putting in drainage 
systems. 

4, Classification of Soils 

The accompanying map shows the distribution and 
Pepent: ol the ditferent kinds of soil ‘recognized on this sur- 
vey. The ten soil materials listed on the map are those which 
are found on the surface and constitute the topsoil with which 
the farmer works, All the soils have poor natural drainage, 
that is, no real profile development can be observed, except 
those whose condition is marked as ‘Imperfect Internal Drain- 
age', which have a recognizable topsoil with a mottled sub- 
Boil. The other soil conditions indicated refer to under- 
lying material at a depth no greater than three feet below the 
surface. Where the surface material is the same to a depth 
greater than three feet the nature of any underlying material 
Meenot indicated, Neither cultivation or tiles are likely to 
extend much below three feet and, as practically all root 
growth is within that depth, the nature of the underlying 
Material has less significance, The construction of deep 
ditches requires more knowledge of underlying material and this 
Gn only be’ gained by trial and error or by a special survey 
with appropriate equipment. 

Wren elaseatiredsin this way there are twenty- 
three different kinds of soil to be found on the swamp area. 
The total area accounted for in this manner is 17,375 acres. 
Brief descriptions of the soils are given herewith. 

(1) Open Water: Smith Lake covers the central part of 
the ‘area to a depth rarely exceeding five feet. The 
bottom of the lake consists of partly decomposed 
plant material, lying in a structureless mass of 
oOZe, 

(2) Floating Bog: Surrounding the lake, except along its 


eastern margin, is a mass of floating plant material, 
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which lies on top of permanent water. 
Fibrous Peat: Extending north and south from the 
floating bog are areas of deep peaty material de- 
rived from the decomposition of herbaceous, aquatic 
plants, sedges and grasses to a depth greater than 
bhreesfeet. 
Woody Peat: Surrounding the whole area of water, 
bog and fibrous peat (except on its eastern edge) 
is an area of woody peat, This has developed from 
the decoMposition of trees, that have grown on the 
edge of the marshy area, 
Woody Peat Over Marl: Lying south of the 'Cut! about 
a mile from the highway, is an area of woody peat, 
in which a layer of marl is found within three feet 
Gi tae Sumtaces ) aomemol Mills soil isused for truck 
crops and some for grain, the rest is wasteland. 


Woody Peat Over Clay: About a mile east of the old 


“channel of the river, below the cut, lies a belt of 


soil of this type. It is surrounded on three sides 
by clay, ‘but at this point, an accumulation of de- 
cayed wood lies over the clay. Some of this has 
been brought under cultivation, the remainder being 
forested om ‘idle, 

Woody Peat Over Clay-peat: Some of the celery beds 
near Thedford have been developed on a peat soil 
which is underlain by a mixture of clay and peat. 
This clay peat mixture is common throughout the area 
and represents the result of fluctuations in water 
level when organic material and mineral material were 
inter-layered or mixed, 

Woody Peat Over Sand and Gravel: In the south- 
western corner of the area there is a deposit of 


woody peat over sand and gravel, Though this is quite 


near the area of intensive truck farming, it does not 
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carry the same crops, but is used mainly for grain 
and pasture. The sand, apparently, is not able to 
maintain the good moisture conditions required for 
Theiciruicia crops. 


Peat-Muck and Peat-Muck over Marl: This is the only 
soil which canbe truly classified as ‘Muck! and it 
is derived from peat. ‘/I1t is underlain to a great 
extentepyse tlayer fof marl, | .This iis the soil which 
has been under cultivation for the longest and is 
more shallow and of lesser extent than it used to be. 


tees stillsintensively used. 


(10) Clay-Peat: This is a transitional soil between organ-~ 


(11) 


ie*and mineral, if one quarter or more of the soil, 
by volume, was peat, it was included in this class. 
It has developed in two ways, the deposition of clay 
and silt by water over peat and the mixing of peaty 
material with underlying clay. The first process 

has occurred during past and recent flooding, the 
second is the natural Soul building tprocess. (jiiveis 
accelerated under cultivation. Areas mapped as peaty 
twenty-five years ago, now have this type of soil. 
The peat, in cultivated areas, is disappearing at an 
alarming raté} Much of this soil has been intensive- 
ly used, some of it has not yet been put under 
intensive cropping but will probably be used as the 
drainage system is extended. 

Clay-Peat Over Marl: Much of the clay-peat in the 
region of the 'Cut! and Ridge road has a layer of marl 
under it at about two to three feet. This has been 
one of the most intensively used soils. 


Clay-Peat Over Clay: Between the belt of clay that 


lies east of the Klondyke Road and the large area of 
peat in the south-east corner of the area, there is 
a large body of clay-peat which lies directly over 


the clay. This position between the clay and the 
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a hee 
deep peat deposits illustrates the transitional 
character of the clay-peat as a soil type. 
Clay: This soil is that which is identified as 
Brookston clay loam in the Middlesex county soil 
survey. It is a poorly drained clay due to high 
water table and restricted movement of water within 
the clay. There is a dark gray topsoil with a 
mottled or blue-gray subsoil, There is some lime in 
the parent material and a good supply of mineral 
plant nuGgrients an the soil, restricted drainage 
tends to sustain a high humus content in the topsoil. 
It is, therefore, potentially a fertile soil and is 
very valuable when artificially drained. 
Clay with Imperfect Drainage: Although the Middlesex 
soil map does not show any Haldimand clay loam in 
the Thedford area, there is some soil of that type 
bapthe-tlate,pas small’areasis) found. in the extreme 
Seuthem portion ofstherarea mapped.  Thispsoil:is 
associated with the Brookston clay loam and differs 
from it in having a little better natural drainage. 
It has a grayish or brown topsoil with a strongly 
mottled subsoil, It, too, is valuable when arti- 
ficially drained. 
Clay over Clay-peat, Marl and Sand: The first two 
of these types are found in the celery-growing area 
along with the other clay soils and are used in much 
the same way. Clay over sand (at a depth of less 
than three feet) is found along the edge of the large 
belt of clay east of the Klondyke road. Ditching in 
the clay has exposed sand at various depths under the 
clay throughout the clay area and, indeed, has com- 
plicated the drainage, but only in the small area 
designated on the map as such, does the sand come 


Within three: feet ofi.the surface. 
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(18) Loam: This soil may be identified with the Parkhill 


loam of the Middlesex soil map. The top-soil is a 
gray-brown loam and the subsoil is a mottled loam, 

It has very few stones in it. Some of it might be 
classed as a silt loam. It has been formed by the 
deposition of silt and clay over a loamy till that 

has been smoothed over by water action. Inadequacy 

of drainage restricts its use until artificially 
drained, Then it is used for general farm crops. 
sand: The sands of the areas are mostly on abandoned 
bars of the old bay and lagoons which built the whole 
area, Some are stonefree and some are gravelly. 
Except where dunes have formed, they are mostly in- 
adequately drained because of the level topography 

and high water table, The sandy areas are very 
noticeable on the soil map because of their elongated 
shape.. Where the sand is elevated above the surround- 
ing land, it has been used to advantage in road build- 
ing and as the site of some buildings. The sand in 
the southern part of the area has better drainage and 
exhibits a well-formed soil profile with a brown 

loamy topsoil and brown mottled subsoil. 

sand over Clay: A small amount of this type is found 
near the southern boundary of the area, there is no 
Sipniicant, land use found on it. 

Sand over Gravel: Most of the sandy soils are of 

this type. The sandy material of the topsoil is-under- 
laineoyebeds or-gravel., These soils influence the 


land use pattern in the location of.roads, buildings 


and supplies of water. These gravel formations pro- 


vide flowing wells in some places, 


(22) Till - Imperfectly Drained: The imperfectly drained 


soils formed on till are those which are assigned to 


the Perth series in the Middlesex soil map. There are 
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narrow belts of this kind of soil along the margins 
Gh the wares, Jihis soil as snot quite as loamy as 
that found on the uplands because it has been partly 
modified by water action. As it is only imperfectly 
drained, (with a mottled subsoil) it came under 
cultivation before the poorly drained soils of the 
flats were used. Present land use on this kind of 
soil merges with that of the flats. The Ridge road 
follows tanyarm of thisysorl along the southern 
boundary of the flat area, 
Bottom Land: Land along the courses of streams, 
which is regularly flooded and where the soil con- 
sists of recent deposits of sediment is called Bottom 
land, in this detailed survey, the term is applied 
only upstream from where the stream flows out onto 
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THEDFORD SWAMP 


SOILS 
SOIL MATERIALS 
pee 

FLOATING BOG a CLAY 
PEAT, Fibrous LOAM 
PEAT, Woody SAND 
PEAT -MUCK TILL 
CLAY- PEAT BOTTOM LAND 


SOIL CONDITIONS 


Imperfect internal drainage 
Marl beneath 

Clay beneath 

Clay- Peat beneath 
Sand-Gravel beneath 
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The following table summarizes the amounts of 


each kind of soil there is in the area of the detailed study: 


DOLLS O17 tne lnearorda Marsh 


a a a ne 


1. Open Water - Smith Lake Sieneres ope 
2. Floating Bog 678 678 
eB. Fibrous Peat Yoko tener) 
4h. Woody Peat L72 
5. Woody Peat over Marl BOS 
©. Woody Peat over Clay 96h, 
7. Woody Peat over Clay-peat Gye 
8. Woody Peat over Sand and Gravel Mee yeat Sales 
9. Peat-muck 2146 246 
mm, Clay-peat 856 
11, Clay-peat over Marl (en! 
12. Clay-peat over clay 305 Eis: 
i. Clay 3, Obl 
14. Clay with Imperfect Drainage 64 
15. Clay over Marl 767 
Me, Clay over Clay-peat 367 
o7. Clay over Sand and Gravel Li? e360 
18. Loam Aber ae ey 
19. Sand - Imperfectly Drained 596 
20. Sand over Clay 66 
21. Sand over Gravel e502 aig LOW 
a2. Till - Imperfectly Drained ln 70 ne 
23, Bottom Land 70 70 


rs A LL A A ST ORS, 


Total EAS OEE aly Novghers! EE CANS a Es. 


a ee 


Tap! vo. <r sheet 
Bs a, 


ee tere Pee f 
' ol 7 


“pegeveds {900 59% to cares 
Sa sah = 1 
event baw baat tove. tset yoook 


sores 
7, - vee a 


, fam 18¥0 Yeed-te 


iets 1908 ext i eld 


f bna’ ‘pres 


é et oe i a, 


eS. SE eM ee ve aa FORME oe -  Roee Game” aE Ree Sek or a 
i al A ‘ 


bo GOR a Da 
oe rh aay 


me = 
Classes of Farms 

There are two main types of farms in the area; 
truck crop farms and general farms. The farms are usually 
@uite small, averaging 44-acres and as small as four and a 
half acres, The general farms average about 100 acres but 
some are operated in conjunction with other holdings not in 
the swamp. Truck farms are highly specialized to grow 
Onions, celery, sugar beets, peppermint and such canning crcds 
as red beets, earrots and spinach, General farms include a 
wide variety; both beef and dairy herds and pigs are kept but 
cash cropping of sugar beets, grain, beans and flax are the 
main feature of cultivation. For both types of farms it can 
be said that they differ from the typical Ontario farm holding, 
in having scattered holdings under one operator. A large 
part of the area is in one large holding which can hardly be 
classed with the other general ferms, although it carries 
the same kind of herds and cash crops. 

No continuous area of truck farms exists. 
There are three separated areas and each is broken by patches 
of other land use, the largest and oldest area extends south 
Be tie "Cut", The other two areas are north of the "Cut", 
one adjoining it and the other along the "New Road" and ref- 
erred to as the "Klondyke Gardens", 

Where truck gardening is carried on, there 
are no permanent houses or barns. There are only tool and 
implement sheds, crate shelters and packing sheds, About 
half the operators live on upland farms, which are operated 
as general farms and the other half live in Thedford or in 
settlements along the highway or at Port Franks. 

With respect to the general farms, it was 
found that among 36 operators, thirty-one keep cattle, herds 
ranging from four to one hundred and fifty, averaging between 
65 and 50. Herefords, Shorthorns and Holsteins are re- 


cognized among the cattle. Where cream is sold from the dairy 
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A wide view of marsh cropland seen from the gravel A new road over the peat has been broken through the 
ridge on the south side. natural vegetation of the marsh. 


Ak 


Draining the marsh. One of the ditches draining the marsh, 


This is the second crop on newly broken land. Peppermint oil is extracted in this distillery. 
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Soy S 
herd, pigs are usually kept, but most of the cattle are kept 
for beef. Grasslands on the poorly drained soils and the 
woodlots provide pasture. Some sheep and quite a few poultry 
are kept, 

The cropping system generally followed has the 
sequence: mixed grain, seeded to clover for hay and pasture, 
followed by a cash crop (roots, beans, wheat, barley, GUC) « 
In some cases wheat forms a fourth crop. Mixed grain and hay 
are used for the herds. Beans go to the canneries, barley to 
the brewers and wheat is also sold as a cash crop. Sugar 
beet growing was stimulated during the war and soybeans were 
also important, 

Nearly all the farms are tile drained and there 
is general satisfaction with the function of the drains. A 
few drains are not in good repair. The herds give a fair 
supply of animal manure and most operators use chemical 
fertilizer. Buildings and equipment are in fair condition. 
Much of the farm work is mechanized, Increase in mechan- 
ization and further improvement of farm buildings and fences 
will likely come as supplies become more available. 

Oo. Present Land Use 

Ten classes of land use are accounted for on 
the map of present land use accompanying this repora. wihe 
following gives a brief description of the classes: 

(1) Open Water (Lake Smith). A permanent lake which offers 
shelter to wild ducks and has some recreational value. 

(2) Floating Bog. This has no use at present, except as 
feeding grounds for ducks and no potential value in the 
immediate future except increase in muskrat production. 

(3) Unimproved Marsh. Marshland is productive of neither 
agricultural products nor wood but may at some time be 
improved by drainage. Such a program is problematical 
as the marsh is adjacent to the lake and floating bog 


and might not be available for improvement without a 
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(5) 


major change in the whole landscape of the area. At 
present, 1b, supports a number, of. wild geese in the 
autumn and might be made to support muskrats, 
Slash, Woodland which has been cut over but has not 
been brought under cultivation, is ¢alled "Slash", It 
has little or; no use but represents: potential use either 
as woodland by reforestation, or agricultural land. 
Woodlots and Forest. Around the lake and between it and 
the highway there is a large forested area, Scattered 
throughout the agricultural land are woodlots. Both of 
these are remnants of the original forest cover, Nothing 
has been done to bring these under scientific management 
and scarcely anything has been done in the way of re- 
forestation. Some of the wooded land may be cleared to 
extend agriculture; that which is left under trees could 
sustain good yields, if brought under proper management. 
A good deal of the wooded land is pastured. This 
practice tends to destroy good woodlots and the yield of 
pasture is very small compared to well managed grasslands. 
Hlm is cut off the swamp and used to make 
crates and boxes, used by the vegetable farmers. Cedar 
has been taken off in the past.for posts but is not now 
available in any great quantity. If large areas were to 
be reclaimed for vegetable growing, this fortunate supply 
of wood might not be available. Plantations of poplar 
would then be useful for making crates. 
Fallow and Idle Land. Some of the cultivated land is 
left unused or in fallow according to cropping systems 
and market and labour conditions. Some newly broken 
land is left idle for a year or more until it is ready 
tovcultivate., 
Pasture. Grazing is provided in two ways.. Some land 
is left in grass far after clearing and used as waste- 


land or unimproved pasture. Land, which is seeded to 
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grass mixtures, usually yields hay and herds are pastured 
on aftermath of hay cutting or when hay is not cut. 
Grain. Besides grain, there is included in this class, 
flax, beans, corn and buckwheat, Feed crops and cash 
erops are therefore included in one,class. They use the 
same kind of soils and are cultivated under the same 
management systems, 

Truck Crops. The areas shown on the map as carrying 
truck crops include, besides the usual ones - (celery, 
onions, beets, etc.) sugar beets and mint, These are 
separated on the basis of farm management and labour 
requirements, both of which are quite different from the 
Grains, 

Miscellaneous. Orchards, farm yards, buildings, poultry 
runs and various other uses cover enough land to warrant 
this separate, undefined classification to account for 


land not vwsed in the first nine classes. 


bab» 


atte: pane si i sth, 


i# 
Piss. SAL UViSu | 1 1 wore 2 See aith | ages ia 
tf ) a \ 
us : yt rk ae "3 sah sins 40 bur sbeXh Ad te Sabie J hae 

an a ; My Dt 
: aD F rh . + : i ; "be “5S bz { «Ot 3 toed: ,Bho tao 
] it [ : ; : , e ie : 
| 7 PE | , to sized edt co bete% oqo : 


ie | 
ots seine To aihed egnenert spat 


~ fe ad 
* beg od 
We " - fh ef Ret oe ie | i ie 4 t ee olated Oo * 1 90am 4 — co a 
; a ; 


ore ee 


r Pre 


a " COLE hen thes ate oeaees bedite: < ohana ee ie 
4 
ah odd ol boar, Ar 


cr 


she 


Parsley and celery. There are few buildings on the Onions drying in the field. The production of Dutch 
marsh itself. Much of the land is operated from farms sets is an important feature on the muck soils, 
like this one, the buildings are on the abandoned beach 

at the edge of the marsh. 


2 


Mint is raised for the extraction of oil. After cutting The red beet harvest. Girls from the farm service force 
the plants are dusted to kill the mint flea. camp handle much of the crop of the marsh. 


Sugar beets. Cattle on wasteland pasture. 
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THEDFORD SWAMP 
PRESENT LAND USE 


FLOATING BOG 
UNIMPROVED MARSH 


TRUCK CROPS 
MISCELL ANEOUS 
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The following table summarizes the Use Classes 


of the Land: 


Dhedtord swampy «Present Land Use 


Acres Per Cent of Total 
(1) Open Water sane tte: 
(2) Floating Bog 678 3.9 
(3) Unimproved Marshland P3540 me 
(4) Slash P27 9 PS PL 
(5) Woodlots and Forest 25855 16%, 6 
(6) Fallow and Idle Land 1,042 S70 
(7) Pasture rh tine b9 5 
(Permanent Pasture - 14.5 per cent) 
(Hay Pasture - 5.0 per cent) 
i) © Grain 4 058 Bo o& 
(Flax - 9,9 per cent) 
(Grain - 8,6 per cent) 
(Beans “5,0 per cent } 
corohelg) - 1,2 per cent) 
(Buckwheat - 0.4 per cent) 
(9) Truck Crops 15007 ao 
(Truck Crops ~ 2,9 per cent) 
(Sugar Beets - 2.1 per cent) 
(Mint - 0.8 per cent) 
(10) Miscellaneous a} rads 
Total Land Use LES 79 100.0 


Pe Land Use According to Soils 

Future prospects of an area can best be det- 
ermined by comparing the present use with the natural char- 
acteristics of the land. Three factors influence land use 
within the swamp itself. These are: (1) soil type; 
[2) artificial drainage and (3) accessibility. No one 
soil type has been completely exploited or developed because 
there are areas of: each soil which are not favoured by the 
other two factors, drainage and accessibility. The soils 
and land use are presented in the maps, accompanying this 


report. Examination of these two maps reveal those crops 
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aval, 
which have been found to be adapted to the various soils. 

Two main features are obvious. The truck 
erops are restricted to the deep organic soils and cash 
crops are grown on the clays and the shallow organic soils. 
Sugar beets are grown on both. 

the two largest areas of intensive truck 
cropping are on clay-peat soils (with marl underneath) and 
on woody-peat (also over marl). These areas cover the bed 
of former Lake Burwell and a swampy stretch to the east of 
it, which gave rise to the woody-peat. These two areas are 
separated by sandy ridges, which are not so intensively used. 
There are areas of these same soils which have not been 
meveoloped for truck crops... They are mostly north of the “Cut* 
and are developing as they become more accessible by road and 
are artificially drained. 

‘ioody-peat with clay-peat beneath is used for 
truck crops where it has been improved by drainage. ‘There is 
still a great deal of woody-peat not yet improved and used. 
The oldest workings of truck gardens are on "peat-muck", 
his soil has developed from peat through intensive use 
through the years. Clay-peat is also used for truck crops. 

Organic soils of the types that have proven 
to be valuable for truck crops cover more than 2,000 acres. 
More soils would be available if a large scale program of 
Grainage and reclamation were carried out. A further 2,000 
acres would be opened up. 

The grain crops are grown on the clay soils. 
These soils are poorly drained and are only used where they 
are artificially drained. The same is true of the soils 
mapped and described as loam, There are 6,104 acres of clays 
and loams. Grain (including flax, in the year of the Survey 
covered 4,058 acres. Much of the remainder of clay soils was 
either under fallow or pasture and full use of the clay soil 


may be realized before the organic soils are fully used. 
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7. #uture Prospects 

Hurther ‘exploitation of “organic soils is a 
possibility, Whether this is done depends not so much on 
the characteristics of the soil but on economic factors out- 
side the region itself. There are four important areas of 
development of organic soils in Ontario; Bradford, Leamington, 
Hrieau and Thedford, Thedford is nearly as well favoured as 
Leamington and iirieau with respect to climate and certainly 
more so than Bradford. Bradford has market and trans- 
portation advantages due to its proximity to Toronto. 

Hrieau and Leamington are nearer Ontario markets and, in 
certain seasons, have access to the Detroit market. Thedford, 
therefore, may have to wait for many years before operations 
@ansbe expanded to compete with other areas. 

Two crops were found to be in a more stable 
position economically. There is a demand in onion-growing 
areas for Thedford Dutch Sets. Mint growing can expand 
considerably because domestic production is only a small 
fraction (about one tenth) of Canadian consumption of the 
Oil. Mint growing is now being expanded in the Thedford 
area. Mint growing has an advantage in being less sus- 
@eptcible to disaster from flood. 

Two major projects are necessary for expansion 
of operation on the Thedford swamp and indeed for sustaining 
present operations. These are drainage and flood control. 

From the agricultural point of view, it is the 
summer floods which are disastrous. In the Hydraulics section 
of this report, there is a discussion of the relative costs 
of protection from spring and summer floods. Control of 
sunmer Lloods is much cheaper, 

A feature of the use of organic soils that is 
generally overlooked is irrigation. Even the wettest lands 
are subject to drought in July and August. Maintenance of 


high water table is essential to good growth of truck crops. 
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A few operators recognize this as well as the danger of blow 
Pend in dry periods. Impounding of water for flood control 
may indirectly benefit agriculture by augmenting summer flow 
and holding up the water table, 

The Thedford swamp is a potential source of 
merchantable timber, although present supplies seem adequate 
mor the box and crate manufacture for local use, Of even 
greater importance is the use of the area by wild ducks and 
geese, Its position with respect to the duck flyways and the 
potentialities of the swamp for muskrat production are dis- 
cussed in the Wildlife section of this Survey report, 

8. Conclusions 

There seems little evidence of early expansion 
of agriculture in the area except in mint growing. Flood 
control measures are, therefore, likely to be limited to 
those which will pr oueee land, now under intensive cultivation, 
from summer floods. Improved drainage involves only those 
drains now in existence. 

Further land reclamation is not likely to be 
undertaken until market demands, due to a much greater pop- 
Ulation in Ontario, warrant it. In the meantime, the value 
Peecne flats for wildlife must not be ignored, Full use of 
the soil potentialities will involve a much greater invest- 
ment in improvement than can at this time be considered. 
Drainage, flood control, dyking and even pumping would be 
necessary to bring the 17,000 acres of the area under the 


same intensive use that is now found on about 5,000 acres. 
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DETAILED STUDY OF SOILS AND LAND USE 


ON SAMPLE STRIPS 


_——_——_— ——————— 


ie Purpose and Methods of the Study 

With the time and staff available, it was only 
Beee bie to classify soils and land use in a general way for 
the whole watershed. Knowledge or the relation of soils, 
means and Soil depletion which is detailed enough to use in 
Meriiine Land use, can only be done on a small area, Farm 
planners make detailed investigations of this sort on in- 
Mividual farms, The procedure followed in this survey was as 
) follows: After the reconnaisance survey was made, strips of 
Jand were selected to include different types of soil, crops 
Memo tarms typical of the watershed, The strips were laid out 
Pemchat they would include, as nearly as possible, a row of 
meams, By choosing two strips on different parts of the water- 
Mened, a fair representation of crops and soils were obtained. 
Bees Gistribution of the crops on the different soils is shown 
‘on a map that accompanies the report, 
The sample strips give a fair idea of the kinds 
ef farms on the watershed, the crops they raise and the soils 
Wthat are used for different crops. lHrosion was estimated a 
Miittie more closely. It is not intended to draw up farm plans 
for the area illustrated on the samples nor is it intended 
that recommendations for the whole watershed be based on the 
Hobservations of the sample areas. The detailed studies are 
Meerul in illustrating, field by field, to what extent crops 
ere related to soils. 
ps ooil Types and Conditions 
Most of the major soil groups of the watershed 
are represented in the strip. Natural drainage and soil 
profile development ranges from good to poor (with no organic 


i 
Soils represented), Slopes up to ten per cent are found. 
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mi Gis. 
Evidence of erosion in the soil profiles.reveals some thinning 
of topsoil but no serious erosion. Some glaring examples of 
Pecenv eroszon were seén in fields of cash crops. 

Types of farm included pasture farms for beef, 
mixed farms based on milk herds and mixed farms with emphasis 
On cash crop production. Some specialties were found, in- 
cluding poultry raising. There is a wide range of crops be- 
Cause of the varied types of farming. ‘“Joodlots and wasteland 
pasture occupy some of the poorer soils. Hay, Pasture, corn 
ma teed grain are widely grown on nearly all types of soil 
and are used to support beef and milk herds. Cash crops in- 
Clude grains, beans, sugar beets and a variety of canning 
crops. they make heavy demands on the soil and usually the 
heaviest soils are used. Heavy soils require artificial 
drainage and the distribution of the crops is closely related 
tO the drains. 

WIth respec. to types of farms, it is inter- 
esting to note that, in many cases, operators occupy and work 
mercels of land that are separated. That is, farm holdings 
See 20b all contained within full lots or half lots but may 
De made up of quarter and half lots not entirely contiguous 
With the home acres. This feature is not represented on the 
map but was observed in the field. In many parts of Ontario, 
farm holdings, as a rule, are contained within one piece of 
ground. That a further adjustment has been made here is 
Evidence that agriculture is evolving a little further from the 
Original pattern of settlement. This may be attributed to two 
Causes. ‘The first is the changes in land tenure, breaking up 
of family holdings and resale of: small parcels. The second is 
the deliberate attempt of overators to acquire soils suitable 
fOr grazing, particularly for beef herds. There are still in- 
Stances of soils being put to uses which common experience shows 
are unsuitable. It is the job of the conservationist and land 


use planner to correct this wherever possible. 
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5S. Mapped Features 

In mapping the soil, ten different kinds of 

material were recognized and five degrees of drainage and 

profile development. Each of these factors is represented by 

epoymbol, for example, a clay veneered till, imperfectly 

drained and showing a mottled subsoil was labelled V4. Slope 

classes and estimated degrees of erosion are also recorded 

end each unit of land is designated by four symbols as follows: 

soil material, profile development, slope and erosion. For 

example, ToM] represents clay loam (on the till plain), well 

drained or hummocky topography with slopes up to seven per 

Cent and slightly eroded. Hach unit area of land which 

possesses similar features throughout is outlined by a 

boundary on the map. A table of symbols used is given on the 

Map. The following is a description of the features represented 

by each mapping symbol, 

S0il Material 

aT - Sand over loam, usually level topography with 
a few inches to three feet of stone free sand 
over stony clay. 

- Clay veneer, Level topography with a few 
inches of stone free clay over stony clay loam. 

= Crave lly send, level oregently sloping, coarge 
Sandy and srevelly Loam, 

= Weaver laid isiibt eyel wopogcraphy, svoneirves 
ALG 

- Loam (till), undulating topography, compact 
clay loam, some stones and boulders, 

I Seiand, Light, sandy loam, 

ing Silt Veneers: level or gently undulating top- 
ography. Stonefree, silty loam over clay 
loam subsoil. 
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T(st)  - Silty loam, similar to the till loam with a 
topsoil that has some silt incorporated into 
lbp Cives ailighter soil’ to work than the 
Heavy Tot lrory the? tik) pleim, 

BL Se Bottom land, flat lands along main streams, 
Subject=t6 flood, 

Profile Development 

a - Welilerdraineds with good vrofile; dark coloured 
LOpsell pale coloured As horizon observable, 


c 


brown or reddish-brown subsoil, 


° 


Me) - Transivaioneal; Some mottling in subsoil, 4n- 

(ika eomaOme Testriction inf inwernal drainace, 
me 4. - Imperfectly drained, with mottled subsoil; 

deeper topsoil, A> horizon reduced, subsoil 
strongly mottled, reddish-brown and blue-gray. 

5) - Transitional; more poorly drained than “4", 
nos Ap horizon, blue-gray glei in subsoil. 

6 - Poorly tarained with gray subsoil, Ae horizon 


lacking, some mottling just below topsoil, 
subsoil consists of blue-gray glei. In grass- 
land sedges grow among the grass. 


slope Classes 


L. smooth or recular slopes: 
A = O-2 per cent 
B - 2-6 per cent 
C - 6-10 per cent 


Il. Hummocky or irregular slopes. 


hi - 0-7) per @ent 
Estimated Erosion 
e) - No apparent erosion 
L ~ Less than l/s topsoil’ removed, superficial 


evidence of erosion (rills and wash in 
freshly cultivated fields, etc.). 


a - 1/3 to 2/3 topsoil removed; thin, humus 
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Present Land Use 


Present land use in each field is repvresented 
by a numerical symbol. The following list indicates the 
eroos which were observed along with the mapping symbol used. 
a - idle; land which supports neither grazing, 

WwOoCd oy. ucr Crops. 

= Forest; woodlots which may or may not be 
pastured, 

- Permanent unimproved pasture; grassland used 
for grazing, which has not been cultivated 
or seeded for a number of years (at least 
five, ustally more). 

~ Pasture in rotation; grassland which has been 
cultivated and seeded within the last five 
years. 

Hay; grassland which has been seeded and cut 
tor Ways 

= Bilage corn, 

= Grain; wheat, oats, barley and buckwheat. 

= Dry beans; these are threshed and beans 
shipped to a bean elevator. 

“ Soybeans. 

= Cabbage; this is grown for making sauerkraut 
if a-Tactory at Exeter. 

ae Green peas; for canning. 

= Roots; this includes carrots and beets for 
ohanane as well as coarser roots. 
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- Summer fallow. 
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15 - Flax; grain for seed and usually harvested 
with a combine harvester, 

4, Use of the Soils 

If land use were perfectly adjusted to the 
Peecoilitynor the soils’, one would find certain crops re- 
Soeicted to certain soils, some crops widely distributed and 
Some soil relegated to the least intensive use. No problem 
feerosion, soil depletion or poor yields would occur. Where 
menowo ways of determining the proper use of soils. One is 
Wieavyiuical and involves a systematic, scientific analysis of 
Sieeprovertiecs of soils, their crop yields and response to 
qifferent treatments. The other way is by trial and error, 
foas is what farmers have been doing for a hundred years on 
MeesOils of this @distriet.- The map showing distribution of 
Sees On tbhe yerious soils sums up the results of these many 
Pears Of experimentation by the farmers. ‘The present land use 
Mavtern, therefore, is believed to be the clearest evidence of 
fend use capability. To what may be learned of soil. cap- 
Pew vies locally, must. be added that which has been found true 
me yecientific observation. For example, it may be found that a 
mein SO1l is used for inbertilled crops because it is: casy 
to work, exnerience elsewhere may have shown that such a 
Practice has exposed soils to erosion. The time to apply this 
knowledge is before the erosion has occurred, nov after. 

Two features are demonstrated in this detailed 
Study. The heavy soils are preferred for the most intensive 
use. As these usually require artificial drainage, the pattern 
Mimiand use Vs controlled largely by the artificial drainage. 
Pasture is usually relegated to the poorer soils or the 
Maturally wetter soils that have not been artificially drained, 

Dvstribucton of Specific “crops on the various 
soils do not show any marked preference for the use of certain 
Soils for any particular crops. Further investigation needs to 


be made into the relative yields on different soils. Com- 
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putations of yields are difficult to obtain because records 
Bee NOt available. A Study of crop yields also requires 
records over a period of years. It is recommended that a 
Seudy be made locally to compare capabilities of soils on the 
Basis Of crop yields, The area in which soil types, slope and 
erosion conditions are mapped is suggested as a good basis for 
mich a study, because so much material is available, The 
River Authority and individuals interested in acquiring this 
information in the interests of soil conservation might choose 
other areas but certain basic information would have to be 
Betired, PecOLle Map, Iie Losell, as Of Little value unless 
meec, One good use is to compare the crops and crop yields 
carried on different soils. 

To those readers of this reoort who are not 
intimately familiar with farm operations the map of the sample 
areas is commended for their study. The setting up of demon- 
Strations of farm planning is important in a soil conservation 
program. Co-operation of the overator of one of these farms 


io setting up a farm plan might be sought by the authority. 
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CHAPTER 6 


LAND USE CAPABILITY 


1. Basis of Classification 

There are two ways of determining the capability 
eeesOils and both are used in this survey. The first is to 
find how they are used in the present, This indicates how 
the operators have chosen soils for various uses, ‘The 
second is to apply to the classification all that is known 
er can be found out about the ability of soil to continue to 
Garry crops, at the same time resisting erosion and soil 
depletion. In many instances these two criteria give the 
Same answer, in some they conflict. For example, ina 
region of heavy, wet clays, it may be found that the lighter 
soils are more intensively used. The light soils are then 
exposed to erosion and water loss and experience elsewhere 
may have shown that such soils cannot sustain high pro- 
duction indefinitely but should be protected with a permanent 
cover of vegetation. Thus the land under intensive use at 
present is classed as having a low capability and other land, 
not so intensively used, may have a high capability under 
certain forms of management. The use capability forms the 
basis of the recommendations given in the chapter on 
recommended land use, 

A further determination of capability could 
be made by studying crop yields. Good records of crop 
yields on typical samples of different soils are difficult to 
obtain and no attempt was made on this survey to do so. the 
detailed study of crops on farms on the sample areas and the 
Becicicncy of these farms are the nearest that was got to 
measuring adjustment of land use to soils but these do not 
give definitely the trend over the years. 
2- Present Use Related to Soils 

The tables of areas given at the conclusion 


of the chapter on land use were used in determining the 
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ipreference" for each soil for certain uses. An example is 
given of how this is worked out. Three are compared: 
(1) Clay loam on the till plain; well drained, flat and un- 
wooded is 69.7 per cent under buleapecrons Only 50.2 per 
cent of the whole watershed is under cultivation. Therefore 
Poe is) concluded that operators "prefer" this type of soil in 


the ratio of — or 1.4. (2) Soil on the till plain with 


oe 

Gentle slopes (TA)-<is 48,8 cultivated, that is, to just about 
the same extent as the average for the watershed, The ratio 
here is nearly 1, that is, there is no marked preference. 
Loam on the till plain, imperfectly drained (Td) is 38.2 per 
cent under cultivation, compared to the average, that is 
gate Ordo. oan Jets, Operators! do not use this:soib so ’in- 
tensively (in this case for the obvious reason that it is 
imperfectly drained). If this soil were drained, it might be 
used as much as the others. However, it may not be feasible 
to drain it as drainage might be prejudicial to the water 
control of the whole watershed. Therefore, it would be re- 
commended to be left as it is, even though its capability is 
lower than the other soils, 

No soil, however, can be considered by itself. 
In some cases, soil may be inadequately drained naturally, 
but is in a location where artificial drainage is feasible and 
justifiable. In other locations it may not be either feasible 
or justifiable to drain, Therefore, in the favoured location 
it has a higher capability because it can be improved and in 
another a lower capability. 

Soils which are not intensively used for 
cultivated crops may be used for either pasture or woodlot. 
Again, present use is the first criterion of its capability. 
For example, the sandy and gravelly soils of the abandoned 


beaches (B) are only 32.2 per cent cultivated and are rated 


very low (3&2 = 0.6). ‘They are, however, 24,8 per cent 


24.8 


TL 3 or 2.2 times as intensively wooded as 
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wooded, that is 


ni, slquexe dW ., 208g ‘asteo aot od 
bacco OTs sandy, Ber ied bat 


no the! tee, sation Lie one sagt a ‘s 
= ae pies Ss 


tec G00 yind vaoitevitinve geirir gues 4 


Tite 


cotated! .nobdusiiige depo ot ‘ndesabom olete ont 30: 
i sa owe ° 
itt Eboe- 30.0 « alias wite tong" soda 6g? tad “bebslono9 . 


flu W mi Bg de mani es €xi ea ae foe is} 1b. Ze to ' + 


o! : ue a 

tivods, dash Chaat wedded co aatavhs Live 8,9) af (ap) ogo of 
: i. 5 a 7 

Otis. 22 .. Sera ow Bald, 20% oaate ve ond 28 dastxe WAG & 
. f 


n 

~BONTTA TPG Heated oe al. ete ant val Sanit, t vitees el 91 
tog G69 (RE) beatges wee see treqal - .aialy flit out ‘0 m8 
eh dsaia 4 9aBIOVS eh ost jotaqmos MOLIAWEE GUO 19 ft 

go lice wittv eam Fam ob SaMeTOgS vat Jest eBid -; 

ni ah Jag aon ex ves atte - not aero: an bits gE) “avis 


. ene 
ok SLA ayy WE (ots Sy) Rey Tioe alas pi a i i sentorh wehbe? L Ah 


MA LRaPy Sd Ay Len oh 4 ROee yor enema Star BN. AO 
| Aatew oot OF bebor burt ri asl Aide aggatebsertb ae shih ahs 
-at of pittow d1 .etotetear ~ Beds ee bhai sax Fey : 

sal Lisgeo, eat carol? AsVve apts we 8) ated ed ‘6s-babs 5 

weil se seule’ otf nt ’ 

Alot vd Soneblonge ed abe 4) anweined aliae cit 

“Ri ete IRe Dent ae Nigtecneten? of “vat dee seen 
DLs ae jizavy 22 opened Lets tees bboite: Rettanet, on mt 
vidigne® mots 8.36 FoR Ga PT RUSLARORS nait, at .@f = jot” 
colts9ol segovat ems ar {sto Tega . plant ot seats 

nk Brg PaverGne ad bo) saga ah tbdags : aay vod # 
m4 . ie r | A! it ; 


<1 hoses wFovinaeaes Son ens & oe dw el 


,Tolsoow- 39 emuthu our Saute es bei: 
Mtiitdeqae StL ae acbaest ae 7 


, 
* 
& 


. 
* 
i. 


cP ee 


ba tah ond to tice 
este Pe ee ‘ea aie a 9 


my ee 

-the average. Soils of the till plain, with slopes over 15 
per cent (TE) are not wooded at all. This is because they 
are narrow strips in country that is highly cultivated. Where 
the rivers cross the rough moraine country and have cut val- 
leys with steep slopes (TME) the land is, 44.4 per cent 
wooded, Again it is seen how similar soils are differently 
eo 10 dittereny locations, although their capabilities are 
limited in both cases by difficulty in cultivation and 
susceptibility to erosion. 
3. Erosion 

Some soils are intensively used even though 
their capability is less by reason of erosion and soil 
depletion. The reason for this present use has already been 
explained, Their continued use at a high level of production 
cannot be expected and indeed would aggravate conditions of 
soil and water loss. These soils include the heavier soils 
(clay loams on the till plain and moraines) where they are 
sloping or have already shown erosion. Also the light soils, 
both the sands and the upland silts show, besides erosion, 
evidence of soil depletion, mainly due to decline in humus 
content of the soil, The evidence is seen in abandoned farm 
buildings, sparse herds and weedy pastures. The management 
of some of the heavy soils in the past, particularly where 
pastured, has not improved the structure of the soil and the 
present state of tilth reduces the capacity of the soils. 

Very little serious erosion was found in exam- 
mnebion. of soil profiles, There is, however, a great deal of 
evidence of erosion going on at the present. This is seen in 
fresh rills and gulleys and in sediment at the bottoms of 
slopes and between rows. A spotty catch of a crop due to lack 
of moisture in places is also evidence of erosion, Present 
markets favour the growing of certain intertilled crops, but 
some soils obviously cannot maintain production of these crops 


that expose Soil to. erogion, indefinitely. This factor lowers 


A Dee all 
Tras ~ EO: a (im 


ads TONO HOEO ie. Ma tw, \ fthe ko: rie add} 
coud aavoond. el uidt fis ta: Suticgieihadh ne 

a pitt? ,batavit s9 yi tide ek dana wits aE oa om: ke 
- tee. Jey Ove a DAS, VT IBIS ‘ont he'tons Aguot ett: 
a eet BF feat odst (ne asagie ase : 
Yitnsiel tid ete. alice a9Lcake wod mwas at; #1 ateh 5 
Ve Be, tiligeees. Diet aust w Bios j onoek ae 
| igre ands sic y OE we hoolrths ud POEas:: dod att 
Mp pokeote od YtLiids 


ne 


bec Vlevieeesnl: eas altos sae | 
-s a 
. fieleote...)o, canes wd aé LE ol yttiideqes: f 


ok y r, Iip~ 


= 


Koad Lisette sed eau tugeeuq aiid co} Di atinl Le sain, 


ybdeui Soi to. Level. take ote oat Peek FO ake” vf 
he raios feos stavengsé hisaow Ree ha” Aas Sedouane ed 
f TEM, wily. e bi LOMA: 2 itbs ae att Beat otal: Os 
ote Colt, oteiw, laentwionm Sey hela ai neee won emtOL” ch; 
Pyoe Flt adi, ouik-, »MOlsote Gale SpA a aereee TO fae 
MOLROTS. eb leed., uy afc. 2c7 fa one lyn Ont bie) spese em 
uae od nee! moh od aurh % Lard satu mot re fgeh’ Li08 ad a0 
wofnade: ml see, et) rome bv eels ties ent Tos 
7 eNe8 BAO: Ce ni a mee -Ybeww San eabted oases 
i ae vvsod. oft" 16. 
id bes Lina: odd oto, saudointa. oad) bowoqant on ped bs 
-2lion git \o.ydioaqas,.odt patie s: eee F on edhe 
" hLBKS ai bao) new. OO fae eurpheou: ol Tt ee ‘exe fair < 
gagpaes® [800 209g 9, covewsd, seh anata spa ierda, ion ee Loe 
i tewe Gh Bt: ae tueseag eat én. ie sitog tears ‘te @ BOL nea 

* ata 
to GMO TSO Keght ne 4 SHahhse, is ‘Site ei saan . 
rat 93 nih, got. a Be) otao: “YdiToqs: if Nm 


ae ynoings ‘9.90, eqnesive cede al | 
; 


5 re 


4 Row crops on these slopes expose the soil to serious Gulley formed by headward erosion of a tributary of 
: erosion and accelerated run-off of water. Parkhill Creek. Erosion has been aggravated by cattle 
trampling a path. 


ae a 


Frotective cover of sod, shrubs or trees would prevent A cash crop of beans has exposed this slope to erosion, 
erosion on this exposed shoulder of a small hill. In the centre of the picture can be seen a newly formed 
gulley. 


This is another aspect of erosion. Silt deposited at the The human aspect of erosion and soil depletion. These 
bottom of a slope has smothered the crop. Bare spots skeletons of house and barn are in a region where the 
due to erosion or deposition and new rills and gulleys decline in rural population has been made more acute 
are the extreme examples which give evidence of erosion by failure of the soil to sustain its yield. 


in progress. The insidious disease of erosion is well 
established before these symptoms become obvious. 
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the capability rating of soils which might appear to have a 
high capability according to present use and the preference 
operators show to these soils. 
4. Capability Classification 

To sum up, capability of ‘soils is rated on the 
basis of present use and condition as well as application of 
what is known of erosion and soil depletion on these types of 
soil. Capability also depends on management and on location. 
mierefore, it is not possible to classify them arbitrarily, 
assigning each soii found to a particular class. The sum 
total of these factors is manifest in the mapping of reconm- 
mended use, in which all the factors relating to capability 
are summed up. The present use of each soil type and condition 
is set forth statistically for the whole watershed, but present 
use varies from one location to another and this is taken into 
account in the outlining of recommendations on the map. After 
ali, if people have found it profitable to pasture land for 
years and the conservationist cannot prove that the practice 
is deleterious to the soil and water, it would be presumptuous 
for him to assign another use to that land. 
DS. Water Supplies 

A good deal of land on the watershed is under 
pasture and in the interests of conservation, should stay 
that way. There is also land which is now regularly cult- 
evaved which should, according to its capabilities be under 
pasture or rotations restricted, so that it is pastured more. 
Before, however, this capability can be translated into a 
recommended class, it is necessary to find whether or not 
Water is available for watering stock. Water is derived from 
three main sources; wells, streams, and dugout water holes. 
Streams are often dry in summer and their continuous flow can 
be insured by reforestation of source areas, Wells tend to 
go dry in some areas. A general program of soil conservation 


is the only possible hope of restoring ground water. Dugouts 
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Bottom lands are regularly used for pasture. Permanent Windmills for watering cattle from wells are common. 
streams give dependable supplies of stock water but the Both the uplands and the plains are favourably situated 
stream banks are often spoiled by trampling. with respect to the prevailing west winds. 


Dugout waterholes are convenient where there is a Feeding station, waterhole and bottomland pasture. 
; permanently high water table. This is a common practice Note the gullys on the banks and slopes induced by the 
in the upland pasture regions, trampling of the cattle. 


An artificially constructed farm pond. This dam catches A typical group of farm buildings. 
the surface run-off from about ten acres. 


a ae 
are available where a permanently high water table reaches 
the surface in hollows, Again, maintaining a stable water 


4 


table depends not on local action but on the overall program 


f 


Bor soil and water conservation, Availability of water is a 
feature of soil capability when pasture is considered as a 
i? ‘. 
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CHAPTER 7 


RECOMMENDED LAND USE_ 


1. Pasis of Classification 
Recommended use is based on capability and those 

Practices which have been found suitable on different soils. 

There are four main metnods which have been found useful in 

conserving soil and water. They are as follows: 

(1) Reforestation: to maintain perinanent vegetative cover. 

(2) Long Term Pasture: to maintain permanent vegetative cover 
and at the same time support cattle. 

(3) Conservation Farming: the cultiveting and seeding of 
sloping land on the contour, alternating drilled or inter- 
tilled crons in strips with grassland, provision of div- 
ersion ditches to remove surplus water from slopes and 
the grassing of waterways. 

(4) Restricted Rotations: elimination of intertilled crops 
where these promote erosion,maintaining sod for more than 
one year in a rotation and such practices as winter 
cover, green manure and field composting, to be carried 
on where soil is susceptible to erosion but not suitable 
Bor convouring. 

It must be stressed that these methods serve 

a ereater purpose than merely holding back the flow of a 

river, They save, and even rebuild topsoil. They hold water 

in the soil that is needed for crops in dry months and capture 

a greater share of the rainfall to recharge the ground water 

supply instead of losinz it in surface run-off. in the long 

run these practices when applied to the appropriate soils 

will sustain a greater return from the soil year after year. 

The map of recommended use accompanying this 
report sums up the recommendations regarding land use where 
conservation methods have been adjusted to the known capabil- 


ities of the soil. For the most part the boundaries of rec- 


ommended use follow the boundaries of soil types and conditions. 
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There is one notable exception to this in the case of woodlots. 
where large areas have been set aside for public acquisition, 
property or lot boundaries have been followed. Also on indiv- 
idual farms, the progress of land improvement or the local 
drainage arrangements have left woodlots on certain parts of 
the farms wooded. These woodlots, to be maintained on a 
productive basis, should be fenced from cattle and allowed 
to regenerate within their present boundaries or even beyond. 
The practical thing to do would be to separate these wooded 
strips entirely from the ordinary field management of the 
farms. Where these woodlots form continuous, or almost con- 
tinuous belts, they are designated in strips on the map. 
Smaller, scattered woodlots are ignored on the recommended 
Hand use maps.. This is not meant. to imply that they should be | 
cut down, they should be retained wherever feasible even 
though they are on soils which, for the most part, are desig- 
Heated for other uses. 

the srenitieance of this. land use report lies 
almost wholly in this map. The soils and land use maps, de- 
tailed studies and these paragraphs and numerical tables 
serve merely to explain and support the final map. Im the 
study of this map, which is earnestly commended to the reader, 
it would be advisable to study the "pattern" of. land use and 
mou be tied to "detail". It is recognized that no programme 
could be devised to make the use of every field conform to the 
map but, it is implied that a land use pattern made to conform 
Mowthe pattern.of the map will, in the long run, give thepgreat- 
est return from the soil of the watershed with the minimum 
depletion of resources in the future. 

In the following sections, there are given for 
each recommended use class: 
(1) A name and definition (with mapping symbol). 
(2) Allocation of main soil types to the recommended use class, 


(3) A description of methods and practices involved. 
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The recommended use classes are as follows:- 

(1) Cultivated Land, no restrictions, 

(2) Cultivated land, no restrictions when drained. 

(3) Cultivated land, on which conservation methods should be 
practiced, 

(4) Cultivated land, restrictions on intertilled crops, 

(5) Long term pasture, cultivated once in six years for grain. 

fo) Long term pasture. 

(7) Woodland. 

io) Special use, 

2. Cultivated Land, No Restrictions (L) 

This is land which under: present conditions is 
intensively used and on which no special practices, over and 
above good farm management, are necessery to retain it in 
good condition. It includes level or neerly level landon 
pte till plains, well-drained, or, in the case of silty soils, 
imperfectly drained. It must be stressed that the proper 
management of good farm land is en important part of a con- 
servation program, Unless the land with the highest capabil- 
ity is used to the greatest advantage, a burden of production 
is put upon the poorer land which it cannot bear without being 
abused. 

3. Cultivated Land, No Restrictions When Drained (LD) 

Much of this land is now under cultivation and 
a good deal of it is drained, so that it can carry the whole 
range of crops found in the region. Solong as artificial 
drainage is not proven to accelerate run-off and thus damage 
people down: stream, or necessary checks are made to any acc- 
elerated run-off there might be, there is no reason why drain- 
age might not be extended. It may be mentioned here that 
other classes of land will be described later, which now have 
extensive drainage systems which might well be abandoned. 
Present use indicates that little or no benefit has been 


derived from drainage and the areas might better be under 
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permanent vegetation and used as reservoirs of water. 

This class of land (no restrictions when 
drained) include the clay veneered plain, silt veneered plain, 
poorly drained soils of the clay plain and silt plain and 
peme Of the imperfectly drained soils ofthe till plain, Not 
included, are those morainic areas with many poorly drained 
depressional areas. It is common to drain these depressions 
meen single line tile. If the accumulated effect of these 
eengle line tile drains is to accelerate run-off, this can be 
checked downstream before water reaches flood areas, because 
the poorly drained spots are all in upland areas. When land 
with an irregular surface is cultivated, it is a great advant- 
age to a fermer to have the depressions drained to facilitate 
eross-field cultivation. 


hk, Cultivated Land on Which Conservation Methods 
Should be Practiced. (CF) oe 


This class is found on the till plain and 
moraines and includes long smooth slopes, those that are 
mepped "B", that is, from five to fifteen per cent. Partic- 
ularly suitable examples are found on the edge of spillways 
end are marked on the map, but some are found which though 
wide enough to treat in this way, were not wide enough to 
indicate on the map. Some of the areas exhibit erosion on 
examination of profiles, others show recent erosion in the 
form of rills and small gullies, where the soil is exposed. 
The following brief summary of conservation methods is a 
guide to the practices that should be followed. Application 
Bf these practices should only be made, at first at any rate, 
under the direction of a skilled specialist. If an initial 
demonstration is to be made, it should be in a location in 
the middle of ore of the areas so designated on the map, not 
on some special case where the same methocs are not generally 
applicable to surrounding farms. 


(1) Contour Cultivation: Fields are laid out, so that the 


plough and the seed drill make furrows and rows that are 
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Banevneobevel”>) that is;ade not run up and downhill, Each 
furrow and drill row then makes a dam which slows the run-off 
Go a “walk-off". This not. only checks erosion but makes the 
rain soak into the soil for later use. It also keeps fertil- 
izer from being washed away. 
Pewoctip Gropoing: \ihis’ consists of laying out fields “in 
alternate strips, of cultivated crops and sod, each about 
four rods wide but varying with the slope. Any soil that may 
be washed from the cultivated strip is trapped by the sod- 
Movered Jand. Laying out these strips should not be under- 
taken inadvisedly but only under the supervision of a trained 
Mrepert., | Once this practice is adopted in a region, more ex- 
Pertenced peoovle are available to help novices set up their 
Strips. Inept and bungled attempts to contour fields and 
lay out strips sometimes have disastrous consequences and the 
whole movement towards conservation practices can be prejud- 
iced. In this regard it may be mentioned here, that the map 
outlining recommended land use, in this chapter, indicates 
the sreas where these methods might be practiced and dcemon- 
strations set up. 
(3) Diversion Ditches and Grassed Waterways: All of the rain 
Cannot always be induced to soak into the ground even under the 
wisest management. Provision must therefore be made to remove 
excess surface water with the leest damage to the land. The 
main remedy to this problem is the grassing of all channels 
which regularly carry surface run-off. A good sod covering 
prevents gullying, collects silt and delivers water to per- 
manentastreams in a clean condition. If made wide enough, for 
example, equal to double the length of a mower bar, they can 
readily be used for nay. 

A special device is the diversion ditch. This 
is cut across the slope of a hill and leads to a grassed water- 
way running downhill. The purpose of it is to catch the 


water from uphill land, run it across the hill and lead the 
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water down hill in a safe way. If a lower part of a slope is 
cultivated, then the run-off from the upper part is kept from 
washing across the cultivated land, 


(4) Restricted Rotations, Winter Cover , Green 
Manure and Pield Composting 


The one feature of soil which, above all others, 
Makes it resist erosion, absorb water and hold it is its humus 
content. Experiments have shown that soil in fallow or under 
corn resists erosion and holds water better when the previous 
cropping has added humus to the soil. Having sod cover for 
two or three years in five rether than just oneis a soil 
De oine measure. This restricts the rotation but, in the 
Overall management, can give a higher yield. Winter cover, 
pucrias ryé, protects Ss hisuee oe against erosion by fall and 
Winter rains and spring thaws and also helps to build up the 
humus content of the soil. Green manure means plowing under 
a crop for the purpose of building up the soil. Buckwheat 
and rye are commonly used. Legumes in the green manure crop 
add nitrogen, 

Composting, as commonly practised by gardeners, 
is usually considered out of the question by farmers because 
of the great amount of labour required. It is regrettable 
that this dismisses the question entirely. It cannot be den- 
ied that a great deal of plant residue is wasted on most farms. 
Much of this residue is too deficient in nitrogen to be quick- 
ly and readily decomposed. This avplies particularly to straw, 
cornstalks, and sawdust. A good deal of available nitrogen 
is lost in the liquid manure from stables and barnyards. In 
Britain and Europe, farmers have devised ways of trapping it 
and mixing it with straw, which when rotted is handled like 
Stable manure. It is even applied directly to the fields in 
an implement like a seed drill. Any device: for conserving 
liquid manure with its high nitrogen content, particularly 


so that it will help compost and return plant residue to the 
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Soil» would de a great deal to improve and sustain the soils 
of Ontario, 

Field composting is a system which can readily 
be applied in Ontario farming. It involves two things, the 
distribution of waste (straw, sawdust and cornstalks) in the 
fields and addition of enough nitrate in the form of commerc- 
jal fertilizer to bring about rapid decomposition of the waste. 
his is incorporated into the top-soil to build up the humus 
content. 

Any practice which returns plant residue to 
Beeesoil builds fertility,? checks erosion and increases the 
water absorbing and holding capecity of the soil. I1t is esp- 
ecially important on land which is sloping and erodible, but 
which has an irregular surface which is not suitable for con- 
~wouring and strip cropping. 


pees Cultivated Land, Restrictions on Intertilled 
Crops (LR) ‘: 


There are some crops which leave a good deal 
of the soil bare and require cultivation of the soil through- 
out the growing season. This leads to erosion when the soils 
are on sloping land. These crops include corn, beans and 
roots. It is generally recognized that these crops are heavy 
feeders and tend to wear out the soil. Fertilizer programs 
are followed in the cultivation of the crops but little att- 
ention is paid to the danger of erosion. Evidence of erosion 
is very obvious but the end result may not be apparent for 
years. The areas designated es having restrictions on inter- 
meleo crops*incinde crodible soils on which “these crops 
should not be grown, of, if grown should be kept to the most 
nearly level land and grown not too frequently. They include 
some of the moraines and the more undulating parts of the till 
plain. 
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for cash crops to be extended from the soils which were or- 
iz@inally found suitable onto soils less suitable. It might 

be expected that this tendency would be reversed when econ- 
omic conditions deteriorate. Wise land use would then be 
brought about by economic pressure, crops would not be retained 
om land unsuited to them. This; however, is not the way it 
mocks Out.) Once processing plants are set up ana the necess- 
ery lebour) for-cash trops congregated, there is a tendency 

"or ehat type of férming to persist. No major problems 

have arisen in the watershed to compare with the devastated 
Breas ol the Southern states, but the principle is the same, 
The conservationist and the land use planner can forestall the 
deterioration of an area by seeing to it that the type of 
agriculture and the methods of farming are kept in line with 
the soil capabilities. The best time to start controlling 
erosion is before it gets serious, not after ithas dragged 
down the whole life of an area. 


G, Long Term Pasture, Cultivated Once in Six 
Wears for Grain (PL) 


There are two main kinds of soil assigned to 
fis class, the heavy soils (including some imperfectly 
drained), which are hard to work and the light soils which 


have little "body". The former include clay loams on the 
moraines (TM), and imperfectly drained soils on the ype 
mein (TdA and Tima). The latter include the silty upland 
soils ark Sy and sandy soils (>). Reference to the present 
land use map (or to the statistical table) shows that much of 
the land is pastured now. That which is cultivated is largely 
under grain; wheat and barley on the well drained land and 
oats on all types. 

Mheeeoiis: in this class require building up. 
They are either lacking in humus or are in poor tilth, or both. 
On sloping land they are subject to erosion. Neither crop 


yields nor animal carrying capacity of pastures are high. 
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Improved pasture would improve these soils in every respect. 
Once the fertility requirements are calculated 
(from soil analysis), a suitable method of tillage chosen and 
a good grass and legume mixture selected, the land can be re- 
seeded to pasture. All these steps require more research to 
determine correct action. Tests should also be made to estab- 
fest the longevity of mixtures, that is, how long will the 


legumes and nutritious grasses remain. Six years has been 


chosen arbitrarily in designating this type, actually pastures 


May be held for as little as four years, possibly for as long 
as ten, The improvement of pasture has four good results: 
(1) Gives a better return in beef or milk from the land, 
(2) improves the texture of the soil, (3) resists erosion on 
sloping land and (4) brings the soil to a better state for 
Browing crops. Grain is then grown as a regular crop, Hay 
May be cut as found suitable and as required. Breaking the 
sod and seeding to grain can be carried out as-a regular part 
Or this long rotation, This system not only preserves the soil 
but meets the economic requirements of an area which is fairly 
well established as a beef or dairy region. 
Inercenservationiste, imihis survey, Pinds the 
macts of soil and land use. Many of the remedial measures are 
known. The place where these can be applied is indicated. 
The actual implementing of a program depends on the operator. 
He has economic conditions to contend with, availability of 
Paoiual end reliability of the market for his products. It 
is then up to the farmer to obtain the best technical advice 
he can from trained agricultural economists and arrange his 
program re fitenis-tarm production to the capabilities of “the 
soil. 
7. Long Term Pasture(P) 
Long term pasture means land which is prepared 
and seeded to grass and legume mixtures and used for grazing. 


A crop of grain, used as a nurse crop, may or may not be taken 
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off the land the first year. The duration depends on the length 
Or time that a good yield of nutritious grass is available. 

The length of time the land is left uncultiv- 
ated is longer than the ordinary period of crop rotation. For 
greatest returns and benefits, it must be managed properly, 
fertilized and kept free of weeds. It is possible to renew the 
mixture by reseeding without ploughing under. This practice is 
not generally followed in Ontario, partly because methods for 
so doing have not yet been worked out fully. The maintenance 
of good pasture is an important part of soil conservation in 
both Britain and the United States but Ontario conditions ere 
not quite like those of these two countries, 

In the matter of pasture it is worth noting 
boat grass is our most important crop, both in acreage and the 
part it plays in our agricultural production, Improvement of 
pastures is essential to increased production and is our great- 
est weapon in the fight against soil depletion and erosion. 

The soils that have been assigned to this 
recommended class are the steepest and the sandiest of the 
@ericultural soil, Soils that are found to be too poor or 
rough to cultivate are often relegated to pasture, usually with- 
out any effort to improve them, Most of the land for which this 
is recommended is now under sod. What is required is a program 
of rehabilitation of the soils to bring about the two objectives 
mentioned above, viz. greater yield and the protection of soil 
and moisture. Thin, overgrazed, dried out pasture, covered with 
weeds and hawthorn is poor grazing and does little to hold soil 
ena water. . bush»s.springy, thick turf is not only good grazing 
but it covers the land with a blanket that holds both soil and 
water. 

When land is either relegated to pasture or 
specially seeded to pasture, it requires further management. 

The three main features of good management are: (1) preventing 


over grazing, (2) dressing with manure and (3) mowing to cut 
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down weeds. To prevent overgrazing is just a matter of not 
keeping too many animals on one pasture, and restricting use 
pedry periods;  .sDréssing with-manure can be*done the same’as 
in preparation for a crop, but in this case, the crop is the 
grass already there. Animal dropvings in the field, raked out, 
serve the same purpose 4s a thin dressing. As to weeds, some 
ere eaten by cattle but are not very nutritious. Others are 
teft by the animals and, in ¢rowing, crowd out the grass. 
Weeds are not the soil builders that grass and legumes are. 
Mowing the pasture, at least twice in a year, will prevent 
weeds, both early flowering and late flowering, from propagat- 
ing. It also keeps down Haitena apple, the presence of which 
Meva 2reat Indicator of poor pasture. 
8, Existing Woodland and Reforestation (F) 

Zones have been outlined for reforestation 
and preservation of existing woodland. These are described in 
the section of this report dealing with forestry. They are 
located on the sand dunes along the Lake Huron shore, in the 
region known as the Hay Swamp, on parts of the river and in 
various source areas. The forest zones are large enough to 
include a number of whole properties so that they might be ac- 
gQuired by the Authority by Se eECry 

Smaller belts of woodland are indicated on the 
recommended land use map. These are not large enough to be in- 
Ciuded in Authority projects but include parts of farms. There- 
fore, the maintenance of existing woodlots and reforesting of 
prantable land is’a phase of farm management. There are éxist- 
ing woodlots (shown on the present land use map) which are too 
small and too scattered to include in the recommended use map 
end it isto! be understood that the.preservation of these wood- 
lots under sound management is a part of the general conservat- 
ion program for the watershed. 


The soils that have been designated specifically 


for forest are the gravelly sdils of the Kames and abandoned 
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beaches (K and B), spillways (W), bottom land and the steevest 
slopes of the river valleys, Long rectilineal strips of wood- 
land are outlined on a variety of soils, both on the uplands 
and the flat country. This merely confirms and systematizes 
the existing conditions, namely, the presence of woodlots along 
stream valleys and on the backs of properties. The cardinal 
feature of woodlot management is the exclusion of cattle. This 
involves fencing the woodlots and it is considered cheaper and 
Pesicr to build fences in straight lines, Indeed, existing 
woodlots conform quite well to this pattern. 

There are many advantages in a well-kept woodlot. 
me costs little to sstablish one, The biggest cost is the 
fencing. In many cases this already exists. The exclusion 
of cattle means the loss of some Pasture, bul it as not hard 
to see this loss made up by the improvement of pasture else- 
where on the farm. When annual cutting is kept within annual 
yield and the forest is allowed to reproduce itself with new 
growth the following are some of the advantages: 

(1) Regular supply of fuel and timber, 

(2) Yield of maple syrup in maple bushes. 

Meeonade for cattle along the fenced margin. 

my) Shelter for birds that destroy insects and mice. 
>) Wind shelter for fields. 

WG) Protection of sources of. streams. 

It would not be feasible to reforest all the 
land designated as plantable because it would not fit into in- 
dividual farm plans. The map merely outlines those areas suit- 
able for woodland and for which reforestation is recommended 
to be carried out when possible. 

9. Truck Crops, Market Gardens and Orchards (SU) 

Organic soils and some of the very light soils 
are perticularly suitable for the establishment of merket gar- 
Mens ond orchards or for the vYerowing of truck erops on farms 


which are able to include them in the farm plan. There appear 
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to be greater areas of these soils than are at present required 
for the products of this kind of ferming. Therefore only 
those areas which have so far been exploited for this purpose 
have been designated as special use arees on the map of recomm- 
ended land use. 

Orchards on sandy soils expose the land to 
Srosion. There is a need for study of modern methods of soil 
management in orchards on the watersned 
Cee 


Reference has been made to the land forms 


10, Permanent Vegetation __ 
Called “‘spillways", the poor capability of these soils and the 
relative unimportance of their use. Although drainage ditches 
Rave been put through them in the past, there is little in their 
present use to show that the ditches were worthwhile. Most of 
the spillway soils are specifically recommended for either pas- 
ture or forestry. There is some of the area in which either use 
may be made but neither is specifically recommended. This alt- 
ernative possible use is indicated on the map by combining the 
Polour symbolsiof both types in alternate bands. This area is 
at present used almost exclusively for pasture and woodlot. Its 
chief velue is for water storage and possibly as a source of 
merchantable timber if the tree cover were allowed to mature. 
tl. Water Supplies for Grazing Land 

Emphasis has been placed, throughout this report, 
On grasslanc as a conservation measure, Grassland would, of 
course); be usedifor pasture, This brings up the problem of 
water supplies. 

Wells are usually considered as one source of 
water for livestock. Permanent streams are another. ‘Sometimes 
well water isnot available or drilling is too costly. Many 


former streams now dry up in summer, Power for pumping is not 
ordinarily available except electricity at the barn or windmills 
in open fields. 


There are two alternative sources of water, 
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surface run-off and ground water in shallow dug-out weter holes, 
Bitorts to catch surface run-off into ponds are not common, 
Dug-out water holes are, however, common on the watershed. 
Artificial farm ponds to catch surface run-off are Tees y PO we 
more common in the future. Investigations into suitability, 
type and cost and management of farm ponds are necessary in 
rounding out a conservation program. 

Present use of surface water for watering stock 
mee nou entirely ‘satisfactory. It is common to allow cattle 
free access to the wnole mrgin of a stream or pond. The 
trampling of the cattle expos@s soil to erosion, In the case 
of streams this aggravates the muddying and silting-in of 
Streams. As to ponds, it takes only a few years to spoil a pond 
completely and that which was originally a clean pond becomes a 
muddy, sedge-covered slough of little use in watering cattle. 

Proper management of surface water supplies 
calls for the exclusion of cattle from the margins of watering 
places. Where downhill, gravity feed is possible, cattle can 
be watered from troughs. Where it is not possible, an arrange- 
ment can be made to restrict access by a fenced lane. This 
approach to a water hole can be changed occasionally, especially 
where an electric fence is used, so that the trampled parts 
become covered with sod. 
12. Effectuation of a Program of Soil Conservation 

Except where large nieces of land are required by 
the Authority or the county for reforestation, all changes in 
land use would be made on individual farms. Action and responsi- 
bility, therefore, will be assumed by the fermers. It is the 
concern of the Authority as to: (1) what should be done, (2) where 
and (3), by what means and agencies. The foregoing paragraphs 
outline the remedial stens for soil and water conservation. The 
accompanying map shows where the problems and remedies lie. 
13. Farm Planning 


Farm planning Us the first step in bringing 
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about wise landuse. Technical advice in farm planning and 
special methods of soil management are available from the 
Agricultural school through the county agent. The farm plan- 
ning service of the soils department at the Agricultural school 
has specialists who can lay out fields and arrange rotations 
So thatthe cropping systems of the farm are adjusted to the 
Papebilitaes: ofethe sors. The Raver Authority can help ‘to 
get farmers and planrers together and to arrange for demonstra- 
Fions.in key. localities. 
14. Demonstration 

Demonstration is the proven way to introduce 
farming methods, This can be done in two ways, by co-operation 
with privete fermers or by operations on land owned by the 
Pucwority, a Livohe Authority acquires land. for reforestation, 
dam building or recreational use and farm land is included in 
the property they acquire, then a splendid opportunity is there 
for demonstration. his is particularly applicable to pasture 
improvement. There is no reason why vcublic heldiland cannot 
be improved for pasture and rented to nearby operators, 
15. Experimentation 

Experimentation is necessary to find out just 
what practices and methods are suited to various soils. The 
River Authority is the biggest organization directly concerned 
in conservation and can give strong leadership in establishing 
experiments in land use in the region in which they are spec- 
mricelisn concerted. Two lines of investigation are here sugg- 
ested for improvement of soils on the watershed, (1) establish- 
ment of nutritious, soil-building sod on slopes too steep for 
safe cultivation (possibly by “trash-mulch cultivation", that 
is, spreading fertilizer and reseeding on scarified sod without 
breaking), (2) fertilizer requirements, seed mixture and 
tillage practices on the heavy, clay soils. 
16, Education 


Education is the most important feature of a 
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conservation program. It is not suggested that older people 

are beyond education, but it will be the younger folk who bring 

@ conservation program to fruition and the young people are 

more readily accessible through schools as well as youth 

Orfanizations. Therefore, the suggestion is made here for a 

conservation education program among young people. 

People are more likely to act upon what they 
learn themselves than what is merely taught to them. Compet- 
ition also spurs effort. Experimenting in conservation methods, 
pasture improvement and managed woodlots among young farmers 
should bring home many lessons in soil conservation. High 
School students or public school teachers taking university 
courses can make original surveys. The information acquired 
and the intellectual exercise involved in making investigations 
would be a great educational force. 

Some of the things which might be studied by 
local young people include the following: 

(1) Comparison of crop yields on different soil types. 

(2) Comparison of crop yields on eroded and uneroded soil of 
the same type. 

(3) Distribution and density of weeds in a school section or 
part of a township (to follow studies meade in weed collect- 
ions). 

i. Distribution ef certain specific: crops, e.g. alfalfa. 

i) Wi felficrvdwstudies;s ¢.e.y oceurrence of birds, valuable 

in destroying insect. pests. 

These can be made supplementary to courses in Geography, Agri- 

culture and Biology. A competitive element sustains enthus-~ 

jasm and the educational value is far greater than any amount 
of class room instruction. 

ir. VDiscussuon 

Discussion has been recognized as a means of 


education in the Farm Forums which are now a flourishing feat- 


ure of rural life. It is intended that the map of recommended 
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land use be helpful in group discussion. Problems differ in 
One part of the watershed from’ that of another. Thus, if soil 
conservation were tne subject of discussion, it would follow 
that, erosion control would be the main theme in one area, drain- 
age in another and pasture improvement in a third. A forum 
with representatives from two types of land could study the 
meconciliation of drainage with run-off control, 
18. Co-operation 

Co-operation is the means of achieving goals 
that cannot be attained by the individual. The men whe first 
brought the land under the ten were pioneers. Those who 
strive to restore and maintain the fertility of the soils, the 
conservationists, are pioneers of the future. Co-operation 
between them is as essential as it was in the old time "Bees", 
A tree planting bee is a practical example of the old spirit. 
Land use planning is a more modern aspect. A sensible approach, 
for example, to the problem of supplying pasture, might require 
pelittle co-operation. A dairy breeder, in search of grazing 
for a herd of heifers, might just as well rent land where pas- 
ture is the wise use of the soil as to rent it where it just 
happens to be available. A little forethought and planning can 
bring this about. It needs only the consciousness of the prob- 
fem to find the answer. 

The adjustment of land use to soil capability 
is a very long term program. Knowledge is the first step. 
The maps and discussion presented here are intended to provide 


some of that knowledge. 
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CHAPTER 6 


GULLI®S ON THE LAKE HURON SHORE 


The shore of Lake Huron from Grand Bend almost 
to Clark Point rises as bluffs from fifty to seventy-five feet 
high, ‘The material of which these bluffs are composed is a 
reworked boulder clay with very few boulders remaining in it. 
When the natural vegetation is removed from the face and crest 
of these bluffs they become very subject to erosion and where 
run-off and drainage from further inland is accelerated by 
means of ditches and tile and the water allowed to run over 
the cliff face uncontrolled, gullies cut their way into it 
in an alarming and dangerous manner. 

At the time the survey of the Ausable Watershed 
was made, twenty-eight of these gullies between Grand Bend and 
Drysdale were examined. These twenty-eight occur in a distance 
of ten miles along the shore which makes an average of almost 
three to the mile and they vary in length from fifty feet to 
almost four miles, 

A few of these were present at the time of 
settlement as steep-sided ravines running a short distance 
back from the shore, but at that time they were completely 
stabilized by forest cover. The majority are entirely man- 
made, mostly within the last fifty years. The steps in their 
development and the factors contributing to the rapid rate of 
cut-back are:- 

ime memoval of forest cover. 

2e Increased and accelerated drainage. 

oe installation of drain tile. 

4, Not providing a conduit for carrying the water 
down the cliff face to the lake level, 

5. Straightening of the drainage channels. 

6, Cultivation of fields right to the edge of the 


gully. 
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LAKE HURON SHORE 


(GRAND BEND TO DRYSDALE) 
1947 


GULLY NUMBER 12 
ERODED SECTION wut 
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DEPARTMENT OF PLANNING AND DEVELOPMENT 


Slopes badly in need of revet- 
ment, riprap and ground cover. 


The head of a gully requiring a 
flume to carry water to the floor 
of the gully. 


Provision should be made to 
carry water to the floor of the 
gully by means of conduit. 


This part of a watercourse is 

almost four miles from the 

mouth of the gully it has 

created. Sloping of the banks 

and establishment of ground 
cover is required. 


Be Fe lt 

Where the natural ravines existed originally, 
there is still a certain amount of tree cover protecting the 
mouths of the gullies and in some places, other cover such 
as grapevines, sumach, red-cherry and chokecherry are pre- 
venting erosion on the sides, but in most cases, erosion at 
the heads of the gullies and branch gullies is proceeding 
rapidly. The rate of recession is not constant and varies 
greatly from year to year. In some periods, there may be 
no increase in length for some years and then when conditions 
become favourable, the gully may advance fifty feet and more 
in a single season. The worst season for the advance is in 
the spring when the frost is coming out of the ground and the 
run-off is greatest. Gully Number 20 (see accompanying map) 
is reported to have cut back 1,100 feet between 1907 and 
1912, or an average of 220 feet per year. 

Spasmodic and inadequate steps have been taken 
to arrest the progress of some of these gullies, particularly 
when they began to menace Highway Number Twenty-one. In most 
instances, the Ontario Department of Highways built large 
concrete conduits under the road with broad aprons and in some 
cases constructed one or more concrete check dams. ‘These 
structures were well-built and arrested the rate of cut-back 
for some years, but nearly all of them are being undermined 
or by-passed, because no provision has been made to stabilize 
the banks near them and inadequate aprons and retaining walls 
were provided. In the case of Gully Number 25, the original 
natural ravine was straightened to get the water away from 
the highway more quickly and erosion was actually increased 
by the acceleration of the water, 

Private owners have made some attempts to 
arrest erosion in some of the gullies by dumping in brush and 
planting trees, but in most cases the attempts have lacked 
method, work done has been patchy and inadequate and success 


very meagre, Probably the most successful effort has been 
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Sump and conduit at head of 
gully. 


Cover well established. 


Natural white cedar on a stabi- 
lized slope. 


Natural tree cover in the original 

ravine. Gully has formed fur- 

ther up as the tree cover was 
‘ removed. 
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carried out by Dr. Read on Gully Number 26. He has built a 
catch basin at the head with an outlet at the floor of the 
gully and has constructed several small check dams. He has 
spread hay, branches and fence wire over the sections where 
erosion was taking place most rapidly, and has sown alfalfa 
and planted trees on the slopes, His ig a co-ordinated plan, 
in which he has used all accepted methods of SU yee Otgr Ou 
and has tackled all parts of the gully at the same time, 

When only one phase of protection is carried 
out at a time or only part of the gully is treated, the work 
done may be rendered useless in a very short time by erosion 
taking place on the unprotected parts. ‘In all work of this 
nature, a plan must be made for each gully and the work to be 
done outlined in all its phases beforehand. This should in- 
clude consideration of and plans for one or more or a combin- 
ation of the following:- 

Te OUD Ss . 

2 Flumes, 

4. Check Dams. 

4, Aprons 

Oo. Retaining walls, 

G. Ripe rap. 

7. The spreading of brush, hay, fence wire and debris, 
8, Sowing cover crops, such as sweet clover and 

alfalfa, 

9, Planting trees, shrubs and vines, 
LO. Sodeing : 

When the plan has been prepared and the required 
work properly integrated and decided upon, it should all be 
undertaken at once, completed as soon as possible in the first 
season and carefully maintained in constant repair thereafter 
until thoroughly established, 

On the Ausable Watershed, the worst gully is 


that on Lot 9, Concession X of Williams East township. (Lt 
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The mouth of the gully where 

it enters the Ausable River is 

now 50 feet deep and 160 feet 

across. It started from a drain- 

age furrow ploughed in the field 
in 1906. 


The head of the gully tempo- 
rarily stabilized by a concrete 
flume. Riprap and ground cover 
are required to complete the job. 


A side gully eating its way back 
into the field because no ade- 
quate flume has been provided 
to carry the water from the tile 
outlet to the bottom of the gully. 


Large trees should be removed 

from the brink of the gully 

because when they are thrown 

by wind they tear out a large 
macs af the hank. 
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runs in a southerly direction toward the Ausable River and igs 
said to have been started by the ploughing of a furrow to 
drain water from the township road and adjacent fields in 
1906. Today, this gully is about #,000 feet long; 50 feet 
deep and 160 feet wide at the mouth. Several tile drains 
lead water into the sides of this gully; and as no provision 
has been made for leading the water down to the bottom, very 
severe erosion is taking place in branch gullies, 

In 1927, the township constructed a concrete 
catch basin at the head of the gully, which proved ineffective 
and was washed out. In 1929, a sloping concrete flume was 
built which has served to arrest cut-back at the head of the 
gully to date, but this is badly in need of ground cover 
protection at the sides. No attempt has been made to arrest 
cut-back on the side gullies and these are advancing apace, 
cutting deeply into the fields drained by the tile. 

This gully would make an excellent experimental 
and demonstration area in which to show how gully erosion can 
best be overcome and it is recommended that the Authority 
acquire the north half of Lot 9, een X of Williams East 
Township, with the object of arresting the progress of the 
gully and setting up a permanent demonstration of gully 


stabilization and reclamation. 
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A typical gully caused by accelerated run off, 
tile drainage with no protection of the outlet and 
removal of the natural cover of trees. 
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The same gully showing the mechanical features 
of erosion control, namely concrete flume with 
aprons at the top and bottom protected by rip rap 
on the sides and small check dams. Ground cover 
of trees, shrubs,vines and plants must be establish- 
ed on the slopes. 
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Profile of the same gully from AtoB showing the 
position of the mechanical features — flume (d) 
aprons (e) and check dams (c). 


GULLY EROSION AND CONTROL 
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FORESTRY 


CHAPTER 1 


THE FOREST 


we eee 


1. At the Time of Settlement 

Because the Ausable is not a large river and 
does not lie on the routes followed by the fur Lraders, its 
watershed remained unexplored until the nineteenth century. 
The sand dunes which cut the river off from Lake Huron and 
the great swampy area behind them surrounding the former Lake 
Burwell presented such a formidable appearance from Lake Hur- 
on that the river was used only by Indians as a short cut to 
the Thames and apparently only by them at certain seasons of 
the year, The earliest description of the lower portion of 
the river, and the forest near it, was written by a Lieutenant 
Willson of the Royal Engineers} 

"I was not able to extend my survey further 
from the obstacles in the river. The number of fallen trees 
and the quantity of drift timber being such as to prevent the 
passage of any canoe.......1 followed the course of the river 
on foot, for about ten miles to see if the impediment eee 
ished, but the whole of the distance except here end there 
for 100 yards was choaked up in the same manner," Appar- 
ently the river brought down great quantities of driftwood 
each year which were deposited in the sluggish channel between 
Grand Bend and Port Franks. 

"Where it enters the lake, the country presents 
nothing but a cluster of sand hills with very little or no 
vegetation of any sort to be seen on their surfaces.....after 
you get up the river about a mile the land begins to be 
thinly covered with wood, pine intermingled with small oeks... 
Along the lake shore about half a mile beyond the Indian 
portage (Grand Bend) the clay epproeches the surface and in 
a very short distance the sand is converted into rich, loamy 


soil and the timber from pines and small oaks thinly scattered 


‘Letter from Lt, Willson, RiE. to Col. Durnford - 1819. 
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Lombardy poplars sprout- 
ing from branches wash- 
up on the shore are com- 
mon along some stretches 
of the beach. 


In some sections the 
moving dunes kill trees 
already established. 


Common Juniper Red 
Cedar and weather- 
beaten Red Pines are the 
only species able to with- 
stand the battering of the 
winds. 


Where the winds are not 
too strong and the dunes 
are not too steep White 
Cedar maintains itself 
along the shore. 
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es 
Changed into a thick forest of all those sorts of wood which 
indicate a luxuriant soil - proceeding up the river from the 
portage in about a mile the land on-each side of tne river 
begins to show marks of being inundated every Spring, Leis 
here about four feet above the level of the water in summer 
end shews evident signs of being overflowed to a depth of 
between two or three feet in the woods which are here full of 
heavy timber," 


A made a survey 


Hight years later a Dr. Dunlop 
for the Janada Company and describes the forest farther 
inland. "The small brooks which do not arise from the large 
Swamps have their origin generally from small cedar swamps or 


black ash swales." He describes four <inds of swamp -- white 


cedar, black ash, spruce (which occurs only rarely, he seys) 


and mixed swamps usually of cedar and black ash. He says 
mihe black ash swale ~- wet in the spring and autumn but prob- 
ably dry at midsummer -- has rich, deep soil” and that the 


ash is generally mixed with some soft maple and other trees, 
The main forest cover is described as mixed hardwood, with 
Sugar maple the principal growth followed by beech, elm and 
basswood. Sometimes, but not often, there was more beech 
than maple. Hemlock predominated near the streams and inter- 
spersed all through were Cherry, butternut, various species 
of oaks end birch. Pine was rare, 

The relation of the original, forest) torthelscit 
is outlined by a writer in mena Mine. Nature’ of the gov may 
be invariebly discovered by the description of the timber it 
bears. Thus, on what is called herd tinbered land where the 
maple, beech, black birch, ash, cherry, lime, elm, oak, black 


walnut, butternut, nickory, plane and tulip whee, €CC.,) are 


aes TO a a a EEE, NE <see orem 


lor, Wm. Dunlop - Survey rade for the Canada Company, 1827. 


‘ints on imigration to Upper Canada (Huron Tract) 1831. 
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eae 
found, the soil consists of deep black loam. Where a te 
hemlock and pine are intermixed in any considerable portion 
with other trees, clay predominates; but where they grow 
alone, which is generally on elevated Situations, sand pre- 
vails. This also happens where oak and chesnut (sic) ane 
the only trees.” 

These early descriptions alonz with the ves- 
tiges of the primeval forest which remain to-day enable us 
to form a fair picture of what the original forest was like. 
The Ausable Watershed lies within the Deciduous Forest Region, 
that is the forest was composed almost entirely of broad- 
leaved trees and the distribution of these was controlled by 
Climatic differences and the physiogranhic features of the 
countryside. 

The physiographic features, in general, paral- 
lel the channel of the Ausable River tyseliy thiatterlnevyenun 
in a north-south direction in the northern vart of the water- 
shed and swing south-west and west in the southern pert. 

Stretching along the Lake Huron shore from 
Syenaebente tO Fort Wrank , a distance of "ten miles sMare thie 
sand dunes on which the famous "Pinery" stood. From the 
lake these dunes have probably presented the same appearance 
as they do to-day for thousands of years, with a sparse cov- 
ering of trees stunted and deformed by a constant battle 
with the north-west winds sweeping across Lake Huron. The 
winds not only distorted their growth but moved the soil 
round their roots, pilinzs it up in some plates and excavating 
it in others. Only common juniper, red cedar; red pine and 
balsam poplar were able to survive at all. 

Behind the first range of dunes pines both 
red and white found conditions to their liking and nearly the 
whole of this sand area was covered with pine. The site 


favoured red pine so there was considerably more of this 
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Dwarf Chestnut Oak is a 
dwarf tree or shrub grow- 
ing abundantly in the 
Pinery and reaching its 
northern limit at Grand 
Bend. 


Hackberry also occurs 
fairly frequently on bot- 
tomlands particularly to- 
ward the south end of the 
watershed. 


Flowering Dogwood _ is 
fairly plentiful in the 
Ausable Valley east of 
Arkona but was not 
. observed elsewhere in the 
watershed. 


Chestnut Oak occurs 
sparingly in the Pinery 
where it probably reaches 
the northern limit of its 
range. 


ae 
species and mixed with the pine was a good deal of stunted 
oak of various species which grew but was not able to produce 
commercial timber because the soil was unsuited to its best 
development. In the moist depressions between the dunes 
near Port Franks, silver maple-white elm swamps occurred and 
white cedar stands were also present between the dunes, 
Apart from the pinery white pine grew on the sandy soils, 
along the Ausable Valley and as occasional trees throughout 
the hardwood bush. 

Behind the sand dunes was the swampy lagoon 
surrounding Lake Burwell which served as a flood plein for 
the Ausable River and the bush in this region wes largely 
Silver maple -white elm with some black ash and cottonwood. 
These swamp types also grew on the poorly-drained soils of 
the glacial spillways, while the wettest soils of these 
spillways supported tamarack and white cedar swamps. The 
till moraines and till plains which comprise most of the 
watershed were covered with the hardwood sugar maple -beech 
Porest with hickory, black walnut, black cherry and numerous 
other southern hardwood species intermixed. Sycamore and 
hackberry occurred commonly throughout the river valleys and 
the less common southern hardwoods including tulip tree, chest- 
nut, chestnut oak, sassafrass ana flowering dogwood reached 
the southern part of the watershed. 

2. Since Settlement 

The attitude of the ‘settlers to the forest 
was naturally antagonistic, first of all because it sheltered 
the hostile Indians and second because the trees stood in 
the wey of all their efforts of improvement and the great 
task of removing them must be accomplished before any new 
development, whether it be constructing a road, clearing a 
farm or establishing a town site, could be undertaken. This 


inimical view of the forest, along with the idea that the 


the cosp of oes aring and SAME the two main roads protean 
the watershed was about $1,300 per mile. 
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Cn tes 

supply of timber was inexhaustible, was so firmly established 
that it is only in recent years that it has begun to disappear. 

Lumbering did not play the prominent part in 
the settlement of the Ausable Watershed that it did on most 
ether watersheds in Southern Cntério for several reasons. 
First, there wes very little pine, second it was difficult 
to get out (it was almost impossible to "drive" hardwoods 
on the river) and third, the Canada company which owned and 
Sold the Huron Tract covering most of the watershed did its 
best to establish and maintain a monopoly over saw milling. 

Most’ of the land in the Ausable Watershed is 
of high agricultural value and was largely covered with 
hardwood trees for which there was very little Peekeu! When 
a new area was opened for settlement the best land was natur- 
ally teken first and the rough and swampy areas were avoided. 
Land was usually cleared first along the fronts of the farms 
and the woodland cut further and further back toward the end 
of the farm which lay farthest from the road. This was done, 
in many cases, without reference to the quality of the S020 
except where it was swampy and the consequence is that, to- 
day, the majority of woodlots lie at the backs of the farms 
between the concessions. This is Je heal noticeable 
in Hibbert, Williams East and West, and McGillivray Townships. 

The land bordering swamps was eventually 
taken up, the swamps were partially drained so that the edges 
became dry enough for partial cultivation, the forest was 
pushed back and in many cases completely cleared from areas 
which became covered with sedge grasses which have little or 
no value for pasture. A good example of this is the Hay 


Swamp. 


—_—— 


Ihe only commodity which found a local sale in cash was a 
sort of potash called ‘black salts' which was mede by boiling 
down the lye extracted from the ashes made in burning the 
log heaps while clearing land. Topographical and Historical 
Atlas of the County of Middlesex. 1878. 
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PER CENT WOODLAND 


CENSUS OF CANADA FIGURES 


WOODLAND IN PER CENT AND ACRES = 
CENSUS OF CANADA FIGURES 


TOWNSHIP TOWNSHIP 
AREA PER PER PER PER PER 
CENT ACRES CENT ACRES ACRES CENT ACRES CENT 


HAY 19,722 Sup || MS Belge 6.5 
STEPHEN 15,573 3,360 | 9.5 iow 6.9 
TUCKERSMITH Poke) Tks 2,784 6.2 
USBORNE 2,581 | 6.0 2,587 6.0 
192,725 13,376 11,972 14,763 
BOSANQUET 58,933 3 4,378 | 9.9 5,939 | 10.6 6,391 9.5 
WARWICK 64,111 7 We Sid | DOs 6,632 | 11.5 7,379 9.4 
ADELAIDE 2 3,632 | 7.9 3,505 | 7.8 3, 383 [ ae 
BIDDULPH 7 AGP | ei 2,000 | 6.2 2,431 Shi 
LOBO “7 LS SUT | Gis S 3,904 | 7.9 3,715 8.5 
LONDON +6 5,268 | 6.8 6,431 | 6.8 6,448 6.4 
McGILLIVRAY, 8 4,652 | 11.1 7,456 | 9.2 6,132 7.0 
WILLIAMS E- +3 4,763 | 10.3 37,993) | ty 4,389 | 10.3 
WILLIAMS W. 8 2,516 | 8.5 3,126 | 10.3 3,788 | 10.8 
27,660 7 30,415 30,286 
7 3,631 | 8.0 3,349 | 7.8 3,276 6.7 


WILLIAMS BE. AND W. ARE COMBINED IN 1850. 


MAPLE SYRUP PRODUCTION IN GALLONS 
CENSUS OF CANADA FIGURES 


HURON LAMBTON MIDDLESEX ake PERTH ii 
185,213 111,430 430,391 152,652 
531,817 210,897 737,086 319 , 220 
578,435 155,508 597,204 323,745 
30,760 44,565 153,955 13,917 
116,250 137,942 509,350 74,904 
143,862 199,349 615,133 142,699 
56,572 27,234 57,755 33,635 
18,778 8,359 16,279 9,823 
31,988 15,919 26,984 13,843 
11,825 10,086 18,194 7,590 


FOR YEARS 1910 TO 1940 INCLUSIVE MORE SYRUP THAN SUGAR 
WAS PRODUCED BUT SUGAR FIGURES HAVE BEEN CONVERTED 

TO THEIR SYRUP EQUIVALENT AND ADDED TO THE FIGURES 

FOR SYRUP FOR PURPOSES OF COMPARISON WITH PREVIOUS 
FIGURES. 


MAPLE SUGAR PRODUCTION 
CENSUS OF CANADA FIGURES 


1880 1890 1900 1910 1920 1930 


LBS. LBS. LBS. LBS. GALS. | LBS. GALS. | LBS. GALS. 


COUNTY 
LBS. 


19,974 | 75,487 | 93,417 | 13,210 | 36,129 | 1,639 | 16,254 | 1,105 30,286 
28,938 89,573 | 129,448 2,870 | 24,814 42 8,294 815 | 14,664 
99,971 | 330,747 | 399,437 6,001 | 48,513 | 1,446 | 14,052 820 | 25,721 
9,037 48 , 639 92,662 803 | 21,269 209 


HURON 120,268 | 345,336 | 375,607 


136,946 
478,627 


LAMBTON 72,357 
279,475 


99,125 


100,979 


MIDDLESEX 387,795 


PERTH 207,286 | 210,224 9,503 140 | 13,627 


slat Se 

Tne rakevo. ne: reduction of the forests was 
very rapid for though a Talbot settler named Howay was lost 
Pomethiiroeen days in the bush after pursuing a bear too far 
from his clearing near the present south-west corner of 
Williams ‘fest Township! anvise?, by 1650 Williams Weer mwas 
4O per cent cleered and by 1910 less than seven per cent 
of the township was wooded. The rapidity with which this 
and other townships of the watershed were stripped of their 
timber is clearly shown by the Census of Canaaa figures in 
the eccompanying table and graph. The chief velue of these 
figures lies in showing how rapidly the bush was cleared 
rather than in the actual acreages of bush remaining at the 
dates shown because the definition of woodland varied from 
Person LO person, tor example one farmer might consider a 
Certain cut-over area to be pasture while another would call 
it woodland, because considerable reproduction or young 
growth still remained. In Williams West Township the amount 
of woodland appears to have been increasing since 1910 due 
to the. abandonment of pasture on the sand plains. 

The actual measurement of the woodlend area 
within the watershed made in 1947 shows a total of 49,234 


acres or 11.6 per cent of the total area. 


a 


7 


frye ears’ Residaqence in Canadas - B.#, Talbot. 
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CHAPTER 2 


FOREST PRODUCTS 


meearly Polacy 

Previous to 1826 the only persons authorized 
to cut timber on the voublic lands were the contractors for 
the Royal Navy, or those holding licenses from them, and 
there was great infringement on the regulation and much i oe a Ma 
trade, but in this year the first steps towards making the 
forest resources a source of revenue to the Province and 
"so securing to the public a share of the wealth drawn from 
the public domain", led to co-operetion among the officials 
and the termination of the contractor's monopoly. "The inau- 
guration of a system under which any one was at liberty to 
cut timber on the ungranted lands of the Ottawa lumber region 
on payment of a fixed scale of rates to the Crown", overcame 
in large part the annoyance of the people and eaubnorities an 
the colony against the export of the sound Canadian timber 
for the British Navy.’ 

2. Masting 

The selection of mast timber was made by gov- 
ernment agents who went through the forest blazing with a 
broed arrow -- which was the mark of the British Government. 
As late as 1827, when Peter Robinson was appointed surveyor- 
General of His Majesty's Woods and Forests in the province 
of Upper Canada, he was instructed "to make a Survey of the 
Districts where there may be any considerable growth of 
Masting and other Timber fit for the use of His Majesty's 
Navy." 

The mast and sper export to Britain was thriv- 
ime in the '30!s and '4O's and it was continued intermittently 
as late as 1855. The British trade dropped off noticeably 
after 1854 and this may be attributed to the Reciprocity 


Treaty with the United States in that year, securing the 
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free exchange of the natural products between Canada end the 
United States, including ‘timber and lumber of 211 kinds, 
round, hewed, and sawed, manufactured in whole or in part?! ," 
and the building of railway connections with the United States 
border cities, 

3. Squared Timber 

The squared timber trade commenced, no doubt, 
somewhat later than the mast trade and was carried on simul- 
Peaneously with it from the '30's. 

Squared timber consisted of selecting large 
trees, mostly white pine, and squaring the best part into 
One long stick. In the eerliest days of the industry the 
timbers were squared on all four sides to a fine “proud edge"; 
but later when the best timber had been cut, they were squared 
with a rounded shoulder, or "wane", which was known as 
"waney timber", Such methods, of course, were westeful since 
the finest grained wood was sacrificed in the operation, but 
Chis was the type of material called for by the British 
market. 

(he vambers were bualt into hugelrafis, son 
which the lumberjacks built. shanties and lived during the 
trip down to the timber coves at Quebec. 

4. Saw Material 

Due to the small amount of pine on the Ausable 
Watershed and the distance from the sea ports; mo great 
Quantities of timber went into the masting and square timber 
trades. 

From 1800 on the cutting of timber had been 
one of the most importent domestic businesses in most parts 
of Southern Ontario but was restricted on the Ausable for 
the reasons given. 

In order to convert logs into boards the first 


method used was pit-sawing. This was sometimes done 
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on the bank of the river, as such procedure saved the nec- 
Seeuuy Of digging a pit. 

The more usual methods of pit-sawing epoear 
mo jhave been the digging of a pit or building of a platform 
with a simple but firm and strongly constructed framework. 
In either case the framework was made the right height for 
one man to stand underneath, while the other man stood 
above on the platform or astride the log. This hard method 
of sawing timber was laborious, and twenty-five boards were 
a heavy day's work for two men; the boards being neerly al- 
ways one inch thick, with planks two inches, and the occes- 
wonal flooring of one and a half inches in thickness. 

The Canada Company established mills very 
early, but had a monovoly of milling, with all the economic 
evils concomitant upon such a situation. However, in 1840, 
there were only two mills in the Huron Tract which were not 
owned by the comnany In one instance, however, the Canada 
Company overreached itself in its desire to control milling. 
Two Americans, Brewster and Smart, had purchased 2335 acres 
Pepe tend, including three mill sites, in Bosanquet and will- 
Beis townships in 1835. Their mill just south of the present 
town of Grand Bend seems to have been in operetion from 1832 
ea, since interest is charged on the purchase money from that 
year. The Canada Company, anxious to maintain its monopoly 
in lumber made a contract with Brewster and Smart in which 
they agreed to purchase their "entire output." The enter- 
prising Americans immediately proceeded to Detroit, where 
they bought two more saws and hired two more crews; ina 
short time enormous quantities of hastily cut and finished 
pine and hardwood began to arrive at Goderich by raft. 
Lizars notes that thousands of feet of this were never sold, 
the lumber being of such poor quality that export was im- 


possible, and the locel market being too small. From the 


lhizars, Daniel, A Report on the Affairs and Influence of the 
Canada Comoany, submitted to the Governor-General, 1840. 
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FOREST PRODUCTS OF FARMS 


CENSUS OF CANADA FIGURES 


PERTH COUNTY 


PRODUCT SPECIES UNIT 
PULPWOOD CORDS 
TANBARK CORDS 
LATHWOOD CORDS 
MASTS & SPARS NUMBER 
STAVES THOUSANDS 
FENCE RAILS NUMBER 
FENCE POSTS NUMBER 45,845 4,965 
POLES NUMBER 
RAILWAY TIES NUMBER 646 100 
SQUARE TIMBER ASH CURE. 20,669 1,800 
BIRCH " " 886 1,000 
ELM " ul 103,137 113,528 Se712 
MAPLE " u 36,224 39,478 
OAK " " 8,933 55,243 2,100 1,830 
PINE " " 16,241 47, 687 52,815 2,350 
OTHERS v M 43,060 8,474 
TOTAL CURED 25,174 102,930 158,052 218,547 59,494 
LOGS (LUMBER) NUMBER 17,147 462M 
LOGS SOFTWOOD | PINE CU. FT. 61,112 154,017 15,423 162M 
OTHERS i be 35,187 197,527 51,180 
SPRUCE . 2 5M 3M 
LOGS HARDWOOD TAMARACK a Mu! 7,388 6,530 
OAK ! YW 66M 75M 
MAPLE AND BIRCH | " n 5,806 7 Od 2,505 
ELM " " 103,902 174, 632 2,209M 1,647™M 
BLACK WALNUT y uy 160 525 
BUTTERNUT : i 131 
HICKORY : 2 530 100 45 5M 1M 
OTHERS “3 YY 170,342 330,998 40,375 611M 284M 
HEMLOCK . a 200M 32M 
“TOTAL GUS DEL s 384,517 872,071 | 109,528 3,258 2,042 
FUELWOOD CORDS 115,030 134,429 95,499 96,568 44,470 
OTHER PRODUCTS VALUE $ 10,590 
FOREST PRODUCTS OF FARMS 
CENSUS OF CANADA FIGURES 
MIDDLESEX COUNTY 
é 
PRODUCT SPECIES UNIT 1870 1880 1890 1900 | 1910 1920 1930 1940 
PULPWOOD CORDS 12 
TANBARK CORDS 4i2 ee 668 ee 
LATHWOOD CORDS 285 1,984 50,164 
MASTS & SPARS NUMBER 10 338 2 4 
STAVES THOUSANDS 2h 1,960 5,810 3,627 923 
FENCE RAILS NUMBER 21,542 
FENCE POSTS NUMBER 84,253 20,109 4,891 18,531 
POLES NUMBER 118 264 225 501 
RAILWAY TIES NUMBER 21,429 322 
SQUARE TIMBER ASH CU. FI. koe 
BIRCH y wf 120 
ELM " " 88,561 137,709 
MAPLE ul ! 12,652 
OAK " " 272,041 481,727 32,146 12,855 
PINE iW n 7,378 31,740 7,920 220 
OTHERS H bi 12,747 
TOTAL CURE EE 279,419 513,467 128,627 185,456 
LOGS (LUMBER) NUMBER 39,516 
LOGS SOFTWOOD | PINE cu. FT. 16,452 22,322 81,790 341M 
OTHERS " UI 355295 130,624 129,193 
SPRUCE u a 13M 
LOGS HARDWOOD TAMARACK iy } 37,598 36,765 3,160 
OAK i W 499M 
MAPLE AND BIRCH Ms 2 8,520 13,021 15,440 
ELM m ud 299,782 215,968 10,028M 
BLACK WALNUT M) ul 7,582 2,968 1,042 
BUTTERNUT : ny 13,440 295,928 800 
HICKORY " " 19,040 42,022 15,201 119M 
OTHERS " n 221,104 287,115 150,611 2,76M 
HEMLOCK " y 102M 
TOTAL | CU. FT. 658,813 |1,046,733 397,237 13,868M 
FUELWOOD CORDS 256,712 267,756 233,266 182,878 Sys uals} 112,923 
| OTHER PRODUCTS VALUE $ 482 
M =M BD. FT. 


IT IS IMPOSSIBLE TO CONVERT BD. FT. TO CU. FT. EXCEPT BY 
THE INDIVIDUAL LOG BUT AN APPROXIMATION MAY BE OBTAINED 


BY DIVIDING BD. FT. 


FIGURES BY 12. 


Ss 


Uy eee 
records of the company, it anpears that the two perators 
made something like £4000 out of this contract in 1835 before 
the vanada Company could terminate its disastrous bargein. 
In 186G the Brewsters! dam was dynemited and the mill burned 


y 
but a new mill had been built by 1868 and a mill was also in 
Operation “at Port’ Frank , 

A saw mill was est:blished near the site of 
the present village of Nairn by 18354 and steem mills were in 
Operation at Sylvan in Williams Jest township and-at Lucan 
by 1855. In 1879 William McConnell established a saw and 
grist mill where the London Road crosses the Ausable. 

After the slow start outlined above, lumbering 
expanded greatly in the sixties and reached its peak about 


) 


1890. wood products of all descriptions were shipped out to 
mee. the demends of the Michigan furniture factories as well 
ee those of ventral Ontario, but by 1900 the trade ned dec- 
dined to small dimensions. 


A Study of the Census of Cansda returns of 


Pocest product 


ey 


as given in the table reveals the various 
trends and changes in the lumber industry fairly clearly. 
From 1&70 to 1890 much of the timber was 
squared and measured in cubic feet, iozs were merely counted. 
In 1870 other nroducts listed were wipwooa, firewood, staves, 
lathwood, tanbark and masts and svars. Between 1880 and 1890 
the peak production of neerly all items was reached and 
squared oak alone in Middlesex County ron to nearly 500,000 
cubic feet in1880. In 1890 fence posts end telephone poles 
were added to the list of products as were railway ties. In 
the census years of 1900 and 1910 squared timber was still 
recorded in cubic feet and logs were measured in board feet; 
Steves, lathwood, masts and spars, and tanbark disappeared 
from production, 
In 1920 no squared timber is shown and ever. 


logs are no longer separated by species, The returns of the 
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FUELWOOD PRODUCTION 


CENSUS OF- CANADA FIGURES 


- lil - 
latest census covering the year 1940 show only two products 
Or the forest individually and the rest are all listed 
together as others valued at so many dollars. The one 
product which has persisted throughout the records is fire- 
wood which in Middlesex County has dropped from a peak of 
267,756 cords in 1880 to 47,230 cords in 1940, 

One or two interesting observations with re- 
gard to individual species may also be made. Tamarack was 
listed in very large quantities regularly until 1890 after 
which it no longer appears due to the depredations of the 
larch saw-fly which almost wiped it out at this time. The 
returns show that black walnut, butternut and hickory were 
abundant until 1890. White pine was, of course, the species 
most sought after. In 1870 and 1880, it and oak were the 
only two species which were squared, but as these species 
became scarce, ash, birch, elm and maple were made into 
square timber. 

From the earliest days of settlement on the 
Ausable to 1850, wood was the sole source of fuel supply. 
All species were used for this purpose including beech and 
maple - although these were furniture woods as well. With 
the inception of steamship travel and later the railway, and 
steam-driven factories, the forests of the area were ruth- 
bessly cut to feed industry. 

In the very early days of the steamship, 1832, 
the Honourable Adam Fergusson writes: "Wood is furnished 
upon the St. Lawrence for one dollar, or five shillings per 
cord while upon the Hudson it now costs three times as much - 
A man may prepare two cords a day, but it is severe work, 
and the price, which is one dollar per cord, will do little 
more than compensate maintenance and labour -- and an ordin- 
miyesteamboat consumes fifty on.sixty cords, .or .about 7,000 


Cubic feet each Lip (from Montreal to Quebec)", The price 
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of cordwood in 1825 was quoted at $2 a cord. 

With the completion of the Grand Trunk between 
Stratford and Sarnia in the 1850's, locomotive requirements 
took large quantities of the best body hardwood, chiefly 
beech and maple. 

5. Saw Mills 

At the present time there are five saw mills 
and three planing mills in operation in the watershed as 
shown in the table and two just outside the watershed at 
Dashwood and Strathroy. 

These mills vary in size from one with an 
annual output of two million board feet down to small mills 
with daily outputs of two thousand board feet. The cut in 
all cases is predominantly hardwood including hard maple, 
elm (white, red and rock), basswood, and oak (red, white and 
bur). One mill sawed 20,000 bd. ft. of tulip (whitewood) 
peveral years ago which came from the vicinity of Parkhill. 
some pine and hemlock is sawn but most of the softwood 
required by the door and sash mills including pine, hemleck, 
perce, cedar and B.C. fir is imported. 

Very little custom sawing is done on the water- 
shed, all local wood is purchased outright and some farmers 
peeesupplying mills at the rate of 500 to 3,000 bd. ft. a 
weer Ona selective logging basis. 

6. Woodworking nd Planing Mills 

During the early years of settlement in the 
rural districts and communities house trim for exterior and 
interior was made by the same man who constructed the frame 
of the house. The custom up to the 'fifties at least, was 
for the carpenter to board with the family the winter before 
the new frame house was to be built and work all his timber 
into shape by hand, both for the exterior and interior use. 


The early carpenter also made door and window 
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frames and all interior trim of the house by hand, and for 
all these products, pine was the usual type of timber chosen. 
It would seem that door-steps were one of the very few things 
for which oak was used in house building, set least up to the 
"Sixties. For exemple, an old-timer in the watershed is re- 
ported to have said, when asked if they used much oak in the 
perdy days, "No, we didn't need to. We had plenty of pine." 
Generally, as time passed, the building trades 
became more differentiated, and more craftsmen settled on the 
watershed. 
Arter the appearance of the planing mill in the 
"fifties the end of the hand-made door and window frames was 
foreshadowed, and much of the general carpenter's work was 
Beken over by mill or factory. For example, in the eight een- 
Sixties the planing mill business was well underway. At the 
present time there are three planing mills on the watershed, 
ac Hensall, Exeter and Thedford. 
7. Road Materials and Fencing 
In the early days, the making of corduroy roads 
furnished another important wood use. The Indian trails had 
followed the ridges and natural conformation of the Country, 
but wnen the "T-square" roads had been laid out in government 
@itices, they followed the arbitrary lot and concession lines 
regardless of natural contours. Many of these roads were 
built through swamps and in these places corduroy construction 
was used, Many corduroy bridges and culverts were also placed 
Mee the river and its tributary streams. 
The building of plank roads -- a form of high- 
‘way in which the planks were laid crosswise and side by side-- 
was aqone in several parts of the province and the London Road 
itself was planked between 1840 and 1842. 
| - Much wood was also used for fencing and for 
jthis cedar from the swamps was most common. The troublesome 


|Pine stump, also was used for this ourpose in many parts of the 


Province, although in very early times it seems that it was 
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left in the fields. Around 1900 the wire fence came into use 
generally and thereafter a fence-post industry was develop- 
ed: these were cut as a rule to a standard length of eight 
feet, while the diameter varied greatly. 
8. Wooden Implements and Vehicles 

fey ihaniy Tools: 

From the very early days, hickory was pre- 
ferred for the making of axe-helves or handles, while for 
beams or ox-yokes beech was used extensively and, for the 
loop, ironwood would probably have been selected. Spike hand- 
les were made of rock elm, white ash, hickory or ironwood; 
the beetle-head (a mallet used for pounding hemp and flax) was 
also made of ash, elm, hickory or ironwood. The hardwoods 
growing on the watershed were used almost entirely for making 
handles of implements, whereas pine was preferred for all 
building operations. 

As settlement developed and more craftsmen 
arrived in the area, the general types of agricultural imple- 
ments improved and metal replaced wood in large part. 

(b) Vehicles: 

From early times the making of vehicles pro- 
meessed as carts, waggons, sleighs, and hay and wood racks 
were built by the farmers. In the building of carts and wag- 
gons, whiffletrees, waggzon-tongues, and binding poles were 
made of rock elm, white ash, hickory and ironwood; as were 
also sleigh-runners and hay and wood racks. Usually the 
wheels or runners of these conveyances were bound with iron, 
Or with tin, although the use of metal was limited in early 
days, since the supply had to be imported by water. 

9. Indirect Products and By-Products 

The three indirect products of greatest im- 
portance were maple sugar, lye and tanbark. Maple sugar fur- 
nished the staple sugar for the pioneers -- cane sugar not, at 
that time, having been procurable, lye, or potash, was used 


domestically in making soft soap -- almost the universal soap; 
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tanbark was utilized in dressing leather by the shoemakers. 
(a) Potesh: 

The ashery played an important role in the 
drama of pioneering life; and besides communal asheries, the 
individual ash house andthe esh barrel on a platform for 
leaching was a characteristic of each farm in the days before 
the soap manufactory came into being. In 1871, 171 barrels 
of potash were shipped from Goderich, 

(b) Maple Sugar: 

The first table shows the Census of Canada 
figures for maple products in the counties of the watershed. 
Beers interesting to note that up to 1910 production. evel 
recorded as pounds of sugar, from 1910 on both pounds of sugar 
and gallons of syrup were shown, indicetinz the change from 
Septcneer necessity to the modern luxury. For purposes of 
comparison the sugar figures have been converted to their sy- 
Yup equivelents and from these, shown in the second table, 
it will be seen that production in all counties dropped 
steadily from the peak in 1890 to less than a twentieth of 


Meat year's production in 1940. 
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CHAPTER 3 


PRESENT WOODLAND CONDITIONS 


in order to get as accurate a picture as pos- 
Sible of woodland conditions in the Ausable Watershed a de- 
tailed study was made of all woodlands, natural water stor- 
age areas and plantable land by the forestry party. 
1. Survey Methods 

Kach member of the forestry party was pro- 
vided with aerial photographs which were on a scale of 1,000 
feet to the inch and each photograph covered an area of 
approximately 1,000 acres, usually a block lying between two 
adjacent concession roads and two adjacent side roads. 

Every area of woodland, brushland, marsh, 


Swamp and rough land was visited and notes made describing 


it. In the case of woodlots and plantations, detailed notes 


were made of their condition. Overgrazed woodlots and wood- 
lots with very scattered trees which could be restored were 
Slassified as woodland. . In short, where doubt existed as to 
whether an area should be classified as woodland or not, wood- 
land was given the benefit of the doubt. 

All woodlots were grouped according to the 


Department of Land and Forests! classification as follows: 


Mature Hardwood Mixed Wood Coniferous 
Virgin H-1 M-1 C-1 
Moderately culled H=2 M-2 C~2 
Severely culled H=3 M-3 C-3 
Immature 

Second growth H-4 M-4 Cm 
Young growth H-5 M-=5 C-) 


In-this classification the term "hardwood” 
is used to denote all broad-leaved trees irrespective of 
whether the wood is physically hard or not. A hardwood type 
es one in which 80 per cent or more of the stand is composed 
of hardwood trees, a coniferous type is one in which 80 per 


cent of the stand is composed of coniferous trees and a 
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mixed stand embraces all others. 

Mature stands are those which have reached 
commercial maturity and are separated into three groups, 
namely, those which have had practically no cutting done in 
them which are termed virgin stands, those which have been 
moderately logged usually under some form of selective 
logging, and those which have been severely culled where, as 
a rule, only large defective trees remain. Immature stands 
are those in which the trees have not reached commercial 
maturity and these are subdivided into two groups, namely, 
that in which the trees are over four inches in diameter at 
breast height which are designated as second growth stands 
and that in which the trees are under four inches in diameter 
which are termed young growth, 

Stands were also grouped according to forest 
cover types. (See accompanying table, the description of 
forest types, and map folded at the end of this report.) 

Nhere plantations were encountered records 
were made of planting, care, damage and survival. 

Pee orest Cover Types 

The Ausable Watershed lies partly within the 
Deciduous Forest Region and partly with the Huron - Maes 
section of the Great Lakes - St. Lawrence Forest Region. The 
line separating these two regions follows approximately the 
course of the Ausable River itself from Grand Bend to Arkona 
emo east to Nairn. 

The south and western portion of the water- 
Shed enjoys a very favourable climate doubtless produced by 
the modifying influence of Lakes Huron and Erie. On the culti- 
vated land peach orchards and vineyards are to be found. The 
forest associations are almost entirely hardwood and many 
meectes tind their northern limit here including tulip tree, 


“mockernut and pignut hickories, dwarf chestnut, chestnut and 


—————- - —— —— - 


tA Forest Classification for Canada by wW.l.D. Halliday, 
Dominion Forest Service Bulletin 89, 1937. 
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black oaks, sassafrass end flowering dogwood. — Sweet chestnut 
also grew here before being exterminated by the Chinese 
Chestnut Blight. On the lighter soils are small areas of 
white pine, and red pine and red cedar occur on the sandy 
bovis of "The Pinery", 

By far the larger part of the watershed lies 
within the second forest region which is made up of widely 
distributed broad-leaved trees common in part to both regions. 
Sugar maple and beech are dominant Comprising the greater part 
Of the forest; with them are basswood, white elm, white ash, 
red maple and red, white and bur oaks. Yellow birch is found 
Sparingly being close to the southern limit of its range. 
omall groups of hemlock and white bine oetur' as well as 3 
scattered distribution of sspen, bitternut hickory, butternut 
and black cherry; blue beech, silver mevle, —Siiopeny end rock 
elm and black ash are found locally on specialized sites 
such as river bottoms and swamps. In addition there are 
intrusions from the Deciduous region of sycamore, hackberry, 
Swamp white oak and shagbark hickory. 

In making the survey of the woodlots no attempt 
has been made to Classify them according to forest types. 
Forest cover types only have been used and are defined as 
being! "a forest type now occupying the ground -- no implic- 
ation being conveyed as to whether it is temporary or perman- 
ny..." 

A forest cover type may be either temporary or 
permanent, for example, the present stand may be aspen which 
has seeded in the area following fire. Aspen seed is 
light like dandelion seed and is carried easily by the wind, 
thus it quickly covers large areas; also it is no@exacting 


in its soil requirements and may be the only species which 


tporest Cover Types of the Eastern United States - Report of 


the Committee on Forest Types, Society of American Foresters, 
1940, 
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will grow under the soil conditions existing at the time. 
The fact of its growing and dropping its leaves on the ground 
gradually improves the condition of the soil so that more 
exacting species can grow. In addition its light shade fre- 
Bvenvly provides the correct licht conditions for better spec- 
ies to get a start. As it is a short-lived COSC es bus wehbe 12 
Perty and the other species will dominate the area. This suc- 
cession may be carried through two or more stazes until the 
Ppecies best suited to the area or best able to maintain itself 
On the area takes over and this is called the forest type or 
Climax type as distinguished from the forest cover type which 
meeune type occupying the ground at the present time. One of 
the commonest forest types on the Ausable Watershed is silver 
maple - white elm. 

No classification of forest cover types has 
been made in Canada for Southern Ontario so the system used 
is a slightly modified form of that drawn up by the Society 
of American Foresters which covers the whole of the eastern 
United States, consequently there are many types in their 
Classification which do not enter Canada and this accounts 
mar the gaps in the numerical listing of types occurring in 
the Ausable Watershed. 

Because of the greater number of species occur- 
ring in the Ausable ‘Jatershed the number of forest cover types 
is larger than in most watersheds of Southern Ontario and they 


may be listed as follows: 


Cover Type No. Cover Type Name 
2 Red Pine 
4 Aspen 
6 Paper birch 
) White pine 
10 White pine - hemlock 
pra Hemlock 
we Sugar maple - beech - yellow birch 
URS, Sugar maple - basswood 
14 Sugar maple 
LLA Black cherry 
au White cedar 
oo Tamarack 
26 Black ash - white elm - red maple 
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FOREST COVER TYPES 

TOTAL 
TOWNSHIP ACRES ) 4 6 9 10 ‘La i ALB} 14 14A 24 29 
Adelaide 2,102 8 BY 88 
Biddulph 1,080 ae Ae 
Blanshard 135 
Bosanquet 14,347 1,234 2 aie) 100 a1 10 a7 556 195 59 10 
Hay 3,522 1,652 9 70 114 25 
Hibbert 1,436 9 13 328 
Lobo 1,102 us} aya 94 
London 650 10 116 
McGillivray 7,496 170 one 807 SETI 
Stephen 4,960 574 22 298 401 
Tuckersmith 267 9 32 
Usborne eae 105 Hip 5 
Warwick 359 6 
Williams E. 4,731 94 108 564 
Williams W. 5,225 118 7 2 16 187 91 17, 
Total Acres 49,234 1,234 4,383 122 58 10 Jel. 43 1,859 2,870 5 112 10 
Per Cent Broke) 8.9 Os2 One 0.0 0.0 On Si5le 5.8 Ome 

TOTAL 
TOWNSHIP ACRES 26 45 46 49 Oi! Siz 58 59 60 60A 61 88 
Adelaide 2,102 7 18 57a: 8 eye) f/ 354 704 
Biddulph 1,080 6 SSh/ 3 98 246 246 20 
Blanshard 35) 52 43 LY, 2 
Bosanquet 14,347 92 79 6,129 WH 855 cS Hous 2,025 471 19 56 
Hay 3,522 376 10 2 1,047 211 27 
Hibbert 1,436 740 56 80 PIG 
Lobo LO? 454 al 97 158 271 
London 650 Pay, 81 114 ably 
McGillivray 7,496 nis) eS 1,257 24 291 2,704 aL Suk 269 
Stephen 4,960 30 84 69 714 12 68 OO 792 3g 
Tucker smith 267 ills) eS 44 oy 
Usborne 1,842 820 4 7 525 188 i) 7 
Warwick oog LOS sys! 74 9 
Williams E. 4,731 DO) 1 OY e6) 6 243 By LL 413 t/ 
Williams W. D,2e0 144 59 2,677 44 64 1,270 501 28 
Total Acres 49,234 610 WE 79 6,572 179 _ 10,666 125 1,949 12,636 Dd, OLE 28 455 
Per Cent ee One Ie ois} 0.4 eeiO Ore 4.0 ASE Y/ par Onl: Qn 
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L6 _. Red cedar a: 
LO White oak - black oak - red oak 
OL Red oak - basswood - white ash 
pe Beech - sugar maple 

58 Beech 

phe Ash - hickory 

60 Silver maple - white elm 

60A White elm 

61 Cottonwood 

88 Willow 


ype 3 Red Pine 

med pine occurs in purestands and in mixtures 
With white pine. White oak, red oak and black oak are assoc- 
dates while paper birch, gray birch and poplars are sometimes 
in mixture in young stands. 

Tt) occurs on sandy and jeravelly Locations), fon 
Shallow-soiled, rocky knolls and lake shores or on ary sandy 
loam soils. 

in the Ausable Watershed it occurs only in “The 
Pinery" on sandy soil.in pure stands and mixed with white 

pine or white, red cee Dlackpakuan Lttonme 2.5 per <cént of 
the woodland of the watershed. 

) Type 4 Aspen 

J Aspen is a pioneer type coming in after fire 

Or over-grazing. Though it avoids the wettest swamps, it does 
eOw on soils that are wet throughout a good part of the year 
as well as on dry soils. Its associates may be white elm, 
Paper birch, red cherry and balsam poplar with occasionally 
large-toothed aspen and green ash. It forms almost ten per 
cent of the woodland mostly on poorly drained, neglected pas- 
Beure lands of sand, silt or muck soils. 

Type 6 Paper Birch 

This is also.a pioneer wiype of velear cut mand 
pastured areas succeeded by other northern hardwood types or 
white pine. Its associates include small proportions of aspen, 
white pine, hemlack, red maple, red oak and basswood. Freq- 


uently an understory of conifers or tolerant hardwood develops. 
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Aspen also grows on wet 
sands such as the neg- 
lected pasture land of the 
Hay Swamp. It serves as 
a nurse crop for better 
species. 


Type 9-White pine has 
an abundant type in the 
Pinery and occurred on 
the light soils bordering 
the Ausable Valley. To- 
day only fifty-eight acres 
remain. 


Type 57-Beech, sugar 
maple was undoubtedly 
the most extensive type 
covering most of the best 
agricultural land. It still 
makes twenty-two per 
cent of the woodland. 
This is a mature (H2) 
stand. 


Type 3-Red pine at one 
time covered most of the 
Pinery but did not occur 
elsewhere in the water- 
shed. 
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It comprises a fraction of one per cent of the woodland. 
Type_9 White Pine 

The associates of this type on light soils are 
aspen, red maple, red cherry, white ash, red oak, sugar maple, 
basswood and hemlock, It was never abundant in the watershed 
and the original stands were rapidly consumed for local use. 
It now occupies about fifty-eight acres in ali; mosh .of which 
fein "The Pinery'! 

Associated with this type are many species but 
Mone 1S’ particularly characteristic. ‘The principal ones are 
beech, sugar maple, basswood, red maple, yellow lepiacer duet 4ashsste) ia 
Cherry, white ash, paper birch and red oak. It occurs on a 
range of sites from sand plains to heavy upland SO LS oly 
mavours cool locations such as the SLOpeS Of ravines.  luris 
almost negligible in the Asuable Watershed. 

This type occurs mostly in widely scattered 
bodies in cool locations, moist ravines and north slopes 
frequently in the sugar maple - beech type. Its associates 
are beech, sugar maple, yellow birch, basswood, red maple, 
black cherry, white ash, white pine, paper birch and red oak. 
A very few acres are present on the Ausable area. 

Type 12 Sugar Maple - Beech - Yellow Birch 

The associates of this type are basswood, red 
maple, hemlock, red oak, white ash, white pine, balsam fir, 
black cherry, paper birch and white elm. Though it is a 
common type somewhat further north it is rather insignificant 
in the Ausable Watershed which is near the southern limit of 
the range of yellow birch. It occurs on well-drained, loam 
soils and frequently gives place to the beech - sugar maple 
type. 

Type 13 Sugar Maple - Basswood 


This is a fairly important type occurring on 
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loamy, upland soils. Its associates are white elm) ereeay ash, 
yellow birch, white pine and red oak with ironwood and blue 
beech as subordinates. It forms almost 4 per cent ‘of the 
woodland of the watershed. 
Type 14 Sugar Maple 

cugar maple as a »~ure type was probably never 
extensive in the watershed. The beech - sugar maple type 
a7 covered much greater areas and may have been converted 
Poetype ly in some instances by farmers removing the beech 
for fuel and leaving the maple for sugar. Yellow birch, white 
ash and red oak may be present. It constitutes about 6 pen 
cent of the wooded area. 
Type 14A Black Cherry 

This is an uncommon type which occurs only ein 
email areas in Southern Ontario usually on fertile, moist | well-= 
drained soils, frequently those occupied by almost pure stands 
ef hemlock following cutting of the latter, Only a very few 
acres occur in this watershed, 
Type 24 White Cedar 

The associetes of this type are tamarack, yel- 
low birch, paper birch, black ash, red maple, white pine and 
memlock, It occurs on sites of slow drainage which are not 
strongly acid, including the muck soils of the watershed 
and is also present on poor pasture land and bottomland. It 
forms only a small fraction of one per cent of the woodland 
but should be planted extensively on wet sites throughout 
the watershed to provide fence posts and poles. 
Type 25 Tamarack 

Tamarack occurs in muck swamps with little 
or no drainage associated with white cedar end less commonly 
with red maple, black ash and aspen. The trees are small 
end have grown since the near extinction of the species in 


the early part of the century. Considerable areas originally 
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Type 24-White cedar 
occupied glacial drainage 
channels where _ poorly 
drained soils existed and 
muck areas. It has been 
almost exterminated but 
cedar should be exten- 
sively planted because of 
its value for posts and 
poles. 


Type 46-Red cedar occurs 
only on the sand dunes 
adjacent to Lake Huron 
in the Pinery. Because of 
its small size in Ontario 
it is of little commercial 
value. 


This is a second growth 
stand (H4) of beech- 
sugar maple type. 


Type 49-White oak, black 
oak, red oak covers most 
of the Pinery today be- 
cause of its ability to 
fight fire. The quality of 
timber is poor but the oak 
would provide consider- 
able revenue as fuelwood 
under a forest manage- 
ment programme. 
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existed in the Hay Swamp and the glacial drainage channel east 
of Exeter but only ten acres remain to-day and this is in the 
swamp region near Port Franks. 
Type 26 Black Ash - White Elm - Red Maple 

PiLsttype occuviesimoist\ to wet iscibs in swamps, 
gullies and small depressions. Its associates are balsam pop- 
lar, yellow birch with sometimes white pine, tamarack, white 
cedar, basswood and bur oak. It comprises about one per cent 
of the woodland. 
Type 45 Bur Oak 

This is a very uncommon type in Ontario, the 
associates of which are red oak, white oak or black oak, and 
occurs on loamy slopes with south or south-west exnosure. 


Only 7 acres are present on the Ausable Watershed. 


Red cedar normally occurs on limestone soils 
or dry uplands associated with white oak and white elm or 
red maple and aspen. In the ausable Watershed it is found 
Only on the sand dunes bordering Lake Huron in "The Pinery". 
It is the type closest to the lake, the trees are never large 
but form the outer bulwark of tree growth against the constant 
battering of the winds sweeping across Lake Huron. 
Type 49 White Oak - Black Oak - Red Oak 

White oak, black oak and red oak predominate 
usually with a small admixture of a number of other species 
including bur oak, shagbark or bitternut hickory, white or 
green ash, sugar maple and occasionally a few black cherry, 
butternut or large-toothed asven. In "The Pinery" dwarf 
Chestnut oak is common. It usually occurs on loamy, well- 
drained soils but also on morainal and deltate slopes... in 
most regions it appears to give place to sugar maple types 
but in "The Pinery™ it seems to be the established climax 


Waichois increasing in-area due to frequent fires gradually 


: A LiMet oS a'l y } ast ye DTT 2 
err ae i109 "I 
>i ss" bos — se. o3t iW ” doh 


. tj 1 setom estousos Kas abete r 
107 ; ne rb .enolessgeb Lane baie 
hliy ,3 . (enka -esTilw 2: ni cemor dit bw donid wo. to 
( 
feo iey¥v & 8&3 
vI- 10 divoe doiw eeqeta eof no BU 
: | +f 
ion vwebteo Ben 
itiv bsgeLopzes. ebns. 
bn he thW afdcaya oid al 18928 bas a 
ich eed sal: ober eens eet: xc 
rt Y4T Ort hy g88%F Bhd eral mt? ot * teseots. aqv? 8 i 
[> caveds weys 9233 to aawled xedu0 i a 
ior ofed -e5075¢ gn tqsewe RAW alle 26) soi 
oO BSF 2 wae Age ap 
» 0 Yee es Ons Nao soatd. 
sgioev: agive lo tedmun e tn etiedatnee, ero ea 


opp gdiketw 49 | aperaya 34 Fab “0 tuo eo ae cm 
: ¢ —— - i re 


cotta PEreeey aise 4 


ni 


2sqyd Te TANS, od amis tee 
en veeisaae any 8 & 
yilasber mn ee1lt neg 


hs 


ee 
eliminating the pine. This type forms almost 13 per cent of 
the woodland of the watershed, 

Associated with the species are red maple, yel- 
low birch, aspen, sugar maple, paper birch and beech on less 
peri-drained soils. This is not an important type there being 
only 179 acres in the watershed, 

Type 27 Beech ~- Sugar Maple 

This is regarded as the LY pical Associations, of. 
the climax with red maple, white oak, red oak, hemlock, white 
elm, red elm, basswood, shagbark hickory and black Cnerry. 
This type was undoubtedly the most extensive of any in the 
Ausable Watershed but, because it occupied the best Panis 166s 
area has been tremendously depleted and it now comprises 
about 22 per cent of the remaining woodland. It occurs on 
neérly all the well-drained soils of the area, 

Type 58 Beech 

theoretically this is the u Ltimate dominant 
of the climax but is almost invariably associated with suger 
maple and to-day forms less than one per cent of the woods. 
Its other associates are red maple, red oak, white ash, white 
elm, red elm and bitternut hickory. It occurs on the same 
well-drained soils as the beech - sugar maple type. 

Type 59 Ash - Hickory 

This type is not listed in the American clas- 
sification but has been introduced because of its frequent 
eccurrence in or near the Deciduous Region. Itis usually 
a residual type following cutting often of type 60 silver 
maple - elm, though it may occur on any poorly-drained, cut 
Over area. It is usually composed of a mixture of white, 
green or red ash and shagbark and bitternut hickory with bur 
and swamp white oak, cottonwood, blue beech and ironwood 
as associates. It constitutes almost 4 per cent of the wood- 
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Type 60 Silver Maple - White Elm 

This is a type of flood plains and poorly - 
drained soils unsuitable for general farming unless completely 
and adequately underdrained; for this reason it, and the sim- 
ilar white elm type 60A have survived better than forest cover 
types on better drained land. Associated species are red 
meple, slippery elm, cottonwood, white, red and green ash, 
swamp white and bur oak and bitternut hickory. This type 
represents neerly 26 per cent of the woodland of the 
watershed, 

Type 60Ais very similar to the silver maple - 
white elm type 60, but is found on drier sites as well as 
swamps and swales and its associated species are the same. 

It is not listed in the American classification but has been 
introduced here because of its rrequent occurrence in South— 
ern Ontario. It comvrises over eleven per cent of the wood- 
Yand so that these two types together make up thirty-seven 
per cent of the total woods in the watershed. 

Type 61 Cottonwood 

Thais type is not common. The species is usu- 
ally mixed in the two preceding types but almost pure stands 
do occur. The chief associates are white or green ash, white 
Or slippery elm, silver and red maple. It represents a small 


fraction of one per cent of the woodland. 


a 


several species aré’ included in'this type ‘but 
the commonest is black willow. It occurs on wet sites but in 
relatively small sreas and comprises about one per cent of 
the woodland. 

The large map shows the distribution of these 
types throughout the watershed and from it the following obser- 


vations may be made: 


: mee 
‘ phori Sky san We By a : 
: sone? nett s—Read eben Eras vad 08 aa oakae 


: ‘ os yee \ Sos 
F aa ay 
(5 ea roads 4 TAtHGews bee iD oma > eased me 


En vase <Furraadhitd fee, en 
! i r 


ides 


wierd hue eayt: 


ti? GIrh wo bast at 1s (Ge, egy ke) 


| 
« 
bee 


rrieesio neofuens off! nt barat 3 


ise ey ons, Hegooqy béeet soees ea Fre: sokews me 


eaiuae seusoad sied ‘seo 
via. 13vo. esattames at oben 
by 7 hdeqe® alba TohsJesod ws eto onal 9 eit 6 

Aeeler a te oe” et Tbeow teed ent Ae! 


’ vr if " | Booms 


nts 


pratsaue sl ola > j nts at ange, ia 


oe é Thin. A 
cig JAOuLe Jah 2eqyy sorosoesg 
7 1 MA 


ee oe wt 
. far 140 im Sait. 276 efboges | 4 


| _o ». &hegae iNeRerT get w ae. baw ong ates 
ae > iy 


ae 2 


y al 
i on 1 z 
7 . Ci 
/ ; 


to Fike opt babel * od) oR Be 
. ap pane £ 
; i 20 @aa7re/G i re pcliooca Pees wn 


i 1¢ ati 1aq “a9 pre a rer fe ; 


a = ; 


oy mt i oP ) 
ue 
ad Pfs sods 2 we fe ‘oda 


wOLTeY oi dh he an 


ecadJ 
7 


hed 


BDF, ioe. 

1. With the exception of red pine type 3 ain "The Pinery" 
coniferous types are almost non existent in the watershed, 

<. Hlm swamp types which covered large areas around 
former Lake Burwell, near Port Franks and in une eleciall 
drainage channels have survived pretty well throughout the 
watershed, 

3. Cedar and tamarack Swamps which were scattered 
throuzhout the area have virtually disappeared through cut- 
ting, draining and pasturing. 

4, Sugar maple types are found senerally throughout the 
Watershed with the largest areas in Williams East and West, 
McGillivray and Bosanquet Townships. 

D>. Oak types occur almost exclusively in "The Pinery" 
constituting large areas but due to the POOP Sann yr soqasciie 
meees are of poor form and in general of little value except 
as firewood, 

Gy) The ‘chier pioneer type following cutting and pastur- 
ing is aspen type 4 which covers fairly large areas of poorly 
@reained soil particularly in Bosanquet, Hey and Stephen Town- 
Ships. 

3. Present Conditions 

The, Fesults of the forest surveys are summar- 
zed in the accomvanying table. 

Woodland within the watershed COMPCESe Savin 
acres which is 11.7 per cent of the total area of i Pa WAN 
acres drained by the Ausable River and its tributaries. The 
total number of woodlots examined was 3,002 which includes 
Many areas which are considered by their owners as constit- 
uting a single woodlot but which, because of the difference 
in types and age classes of certain sections, had to be 
Considered in the field as senarate units. Conversely, where 
Property boundaries were not marked as in "The Pinery" and 


the Lake Smith areas, woodland extending ecross two or more 
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WOODLOT CONDITIONS 


AGED : GRAZED REPRODUCTION 
AREA OF . : 7 1 


ADELAIDE 
BIDDULPH 
BLANSHARD 
BOSANQUET 


McGILLIVRAY 
STEPHEN 
TUCKERSMITH 
USBORNE 
WARWICK 
WILLIAMS E. 
WILLIAMS W. 


TOTALS 49,234 | 7,789 | 41,445 | 32,690 | 17,544 
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properties was often considered as a unit because the type and 
age class remained constant throughout. 

The conifers occurring in the watershed are 
Red pine, white pine, hemlock, white cedar, tamarack and 
red cedar. Red pine and red cedar are,confined to The Pin- 
ery’, the latter as a very small tree. White Pine is fairly 
generally scattered throughout "The Pinery"™ amd occurs very 
Sparingly further inland. Hemlock is found mixed with hard- 
woods throuzhout the watershed and white cedar and tamarack 
eeoeorescnt injsome of the swamps. There is no doubt that 
conifers, though never abundant, formed a larger part of the 
woodland than they do to-day. But their numbers have been 
diminished because of the desirability of the lumber they 
furnish end in the Pinery recurrent fires have destroyed 
them while more Gere Cesistant species suchas oak have sur- 
mived. The situation at the present time is that of the 
49,234 acres of woodland 95 per cent is classified as pure 
hardwoods, 3 per cent as mixed woods and 2 per cent is class- 
afied es pure conifers. Of the hardwoods 6 per cent is virgin 
hardwoods which have been moderately or severely culled. Of 
the remainder 71 per cent is second growth approaching com- 
mercial size and 18 per cent is young growth under four 
arehes in diameter at breast heizht. 

In the mixed wood classes all the woodland is 
of the young growth class while the coniferous woods are 
nearly all second growth stands. 

For the whole area the percentage of uneven- 
aged stands is considerably more than the even-aged, the 
figures being 84 per cent of the former and 16 per cent of the 
Wacter. 

Grazing in farm woodlots is very general, the 
percentage of grazed woodland to ungrazed being 64 per cent 


for the whole watershed, which fisure would be considerably 
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WOODLOT CLASSES 


TOWNSHIP y WOODLOT CLASS 


ADELAIDE : | = 
BIDDULPH f : ew 
BLANSHARD | = a 
BOSANQUET : | - | 10 
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’ ‘ 3 
’ ! . 
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TUCKERSMITH : ca | ; 
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WILLIAMS E. : | | 
WILLIAMS W. ) Pe a 
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H-HARDWOOD- 80% or more of the main MATURE- } MATURE: a ' ae sa! ee 
stand composed of hardwoods. > aes Pan 
Stands which have reached commer- Virgin H-1, C-l, M-1 oi om 
C-CONIFEROUS- 80% or more of the main cial maturity. Moderately Culled H-2, C-2, a 


H-3, C5. 
SECOND GROWTH- - 


M-MIX2D- All other stands. ATURE: é 

Stands approeching maturity and vary- ; it? eee 

ing in age from about 25 years for Second Growth H-4, C-4, M-4 

? fast growing species on good sites Young Growth EDS, c-5, M-5 
ring to 70 years for slow tetas sesh : : » Ss cz 
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higher if it were not for the Pinery in Bosanquet Township 
Merten is ungrazed. This is an indication of the low value 
which the average landowner places on his woodland as a per- 
manent crop. Grazing, as is well known, is detrimental to 


the proper development of any area. The number of cattle 


and the size of the woodlot have a direct relationship to the 
damage which is done. For example, a large woodlot is not 

aie ceriously affected by a few head of cattle as a smell oc. 
but on most ferms the woodlot is small and is seriously dam- 
aged by large herds. Grazing in a woodlot destroys young 
growth, open areas appear and become covered with grass, which 
means that the maintenance of the forest floor, which is so 
important to the health of the stand, is interfered with and 
there is less likelihood of a renewing of the stand by re- 
seedins from old trees. These in turn become staz-headed and 
fee Casily preyed upon by fungus and disease. 

Fire is not a serious factor menacing woodlands 
in the watershed excent in The Finery and the peat area 

eround omith Lake. Here it is a very serious factor in the 
form of surface fires which take their almost annual toll of 
young growth and regeneration particularly of coniferous 
Mmmeries. it is not necessary to burn a tree to kill it, merely 
raising the temperature of the growing layer inside the bark 
Beei50 degrees Fahrenheit will do the job and this is freq- 
uently what happens. The oaks have particularly hard, fire- 
resistant bark and have survived better than the pines while 
red pine which has a more resistant bark than white pine 

has survived better than white pine. 

| Fire protection is an absolute essential for 
the proper management of woodland in The Pinery and the adj- 
acent Lake Smith area. It is recommended that when the Aus- 
able Forest is established, fire-fighting equipment and suf- 


ficient personnel be provided to patrol the forest and fight 
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EXISTING WOODLAND 


ONE TREE REPRESENTS FIVE HUNDRED ACRES OF WOODLAND 


Natural regeneration of 
maple and beech in 
tremendous numbers 
takes place when selective 
logging is practiced and 
cattle are excluded from 
the woodlot. 


In many parts of the 
Pinery sufficient seed 
trees remain to reforest 
the area naturally if fire 
is kept out and would be 
aided by the removal of 
the oak. 


On the peat soils adjacent 
to Smith Lake fire con- 
verts the area which once 
bore trees into the dense 
tangle of scrub willow and 
alder. 


Red pine will reproduce 
itself abundantly when 
Protected from fire. 
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fire when it occurs anywhere in the watershed. 

Due to the prevalent custom of grazing in the 
woodlots many stands have become open and require some plant- 
ing. Of the areas examined 25 PSr Cent are devoid of natural 
regeneration and require some planting to bring them back to 
oelily stocked stands. 

Because the Ausable Watershed is made up largely 
of long established, prosperous farming communities, clear- 
cutting which has ruined so much woodland in other parts of 
Ontario hes not been generally practiced in recent years, and 
in most ceses some form of selective logging has been carried 
out, Nearly 77 per cent of the woods are second growth stands 
geech range from thirty to fifty feet in herent With faiciy 
extensive areas of sapling stands and some areas containing trees 
up to eighty anc ninety feet in height. The few lots contain- 
ing the largest trees are composed of old hardwoods, elm and 
soft maple in the swamp areas, and sugar maple, beech and 
Dasswood on dry sites. 

From the foregoing it will be seen that compared 
with the area of the watershed the wooded areas are not exten- 
Sixe but they do aggregate nearly 50,000 acres and are worth 
preserving and improving. No systematic method has been used 
in the past, little effort has been made to combat fire in 
the vulnerable area of The Pinery and only 8 per cent of the 


woodland is fenced from cattle, 
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TOTAL WATERSHED 


425,880 acres 
(100%) 


CLEARED LAND 


367,713 acres 
(86:1%) 
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WOODLAND 


49,234 acres 
(1:7 %) 


HAWTHORN 


7,030 acres 
(1:7 %) 


WILLOW SCRUB 


1,903 acres 
(0:5 %) 


- TOTAL WATERSHED 


LAND CLASSIFICATION 
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A few fairly extensive areas of land exist 


throughout the watershed which are suitable only for the 

| growing of trees. The largest of these 1s, OL, course, The 

| Finery in which the county of Lambton esteblished a county 
forest of 630 acres in 1940. In addition there are areas 
of poorly drained land in the glacial drainage channels and 
oo ee land on the deltate sands and moraines. 

a Private Planting 

{ Diem cewarslribution of treas tor planting 
Was first begun in Onterio in 1905, and the followinz year a 
statute was passed which enabled a township council to exempt 
j a part of the woodland of a farm from taxation; it provided 

q that: 

"Any part of a farm used for forestry purposes 
aor being 'Woodlands'; provided that such exemption shall not 
mde greater than one acre in ten acres of such farm and not 
_more than twenty acres held under a single ownership." 

| MiWoodlands! for the purpose of this paragraph 
Shall mean lands having not less than four hundred trees 
meper acre of all sizes, or three hundred trees, measuring 
over two inches in diameter, or two hundred, measuring over 
mrive Nannee iecdiameter (aly Such measurements to be) taken 
at four and one-half feet from the ground) of one or more of 
the following kinds: ‘shite or Norway Pine, White or Norway 
‘Spruce, Hemlock, Tamarack, Oak, Ash, Elm, Hickory, Basswood, 
‘Tulip, (white wood); Black Cherry, Walnut, Butternut, Vhestnut, 
Hard Maple, Soft Maple, Cedar, Sycamore, Beech, Black Locust, 
or Catalpa, or any other variety which may be designated by 

_ Order-in-Council, and which said lands have been set apart by 


the owner with the object solely, of fostering the growth of 
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TREES FOR scHoois 


1,695 
5,967 
27120 
980 
118, 318 
57,177 
71,245 
82,247 
36,695 
24,765 
181,670 
210,837 
297,094 


DEPARTMENT OF LANDS AND FORESTS FIGURES 


TREES DISTRIBUTED FOR PRIVATE PLANTING* 


Se ple |o) 125,959 


93,817 473, 330 
61,522 291; 160 
72,184 361,123 
95,747 395,092 
72,847 364,073 
111,312 524,535 
86,468 425,836 
85,589 634,210 
120, 322 594,135 
88,839 399,031 
103,548 520,390 
105,687 728,704 
126,281 872,016 
83,590 693,271 
223,054 1,115,373 
Se OTN 943,906 
100,990 732,145 
98,430 754,639 
97,783 763,638 
42,683 801,811 
53,757 Wes ue 


IDEPARTMENT OF LANDS AND FORESTS FIGURES 


ACRES OF PRIVATE PLANTATIONS 
WITHIN THE AUSABLE WATERSHED 
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In 1927 the exemption of taxation on woodland 
was made compulsory if applied for, and is interpreted as 
meaning planted as well as nétural trees. 

| In 1938 the Assessment Act was amended to pre- 
vent assessment being raised on land after it had been refor- 
ested and now reads as follows: 

"Land which has been planted for forestation 
or reforestation purposes shall not be assessed at a greater 
value by reason only of such planting." -- The Statute Law 
Bpeemaumen.. Act, 1926, C. 37, .8s. 2 (1). 

Both these Acts were designed to facilitate 
the planting of trees on private land and should be taken 
advantage of by citizens anxious to improve woodland con- 
a@ivions on their own property, and.at the same time benefit 
the whole community of the river valley. 

For some years now, the Department of Lands 
and Forests has divided Southern Ontario into zones, each 
mee its "Zone Forester" whose duty it is to give advice and 
assistance to private individuals and municipalities on the 
management of their woodlands and the establishment of plan- 
tations. There are two zones covering the fusable Watershed, 
the first of which includes Huron and Perth Counties with 
the zone office at Stretford and the other covering Lambton 
and Middlesex Counties with the office at Uhatham. At the 
Peesent time, the zones are far too large for one man to cover 
Peequately.»9 It is anticipated that in the near future these 
zones will be subdivided so that each forester will have a 
much smaller area to cover. This will mean that the forester 
will have more time to devote to the establishment of county 
forests, demonstration and school plots and also more t ime 
to help individuals with their woodlot and reforestation 
problems. 


The neerest forest tree nursery to the Ausable 
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Watershed is that at St. Williams in Norfolk County which was 
established in 1908 and has served as the largest production 
and distribution centre for trees ever since. To-day, forty 
years later, the Norfolk Provincial Forest Station of 3,800 
ecres presents a magnificent young forest of pine and other 
species, This station also maintains a small sawmill, in 
which thinnings from improvement cuttings are being manufac- 
fured into materials for local use. Thousands of visitors 
go to this beauty spot and a small park is provided for their 
accommodation. Many officials of municipal and other organ- 
mZaul0ns from all parts of the province have visited this 
feece and returned convinced that all waste areas of the 
province should be reforested and so made useful and beautiful. 

The table shows the total numbers of trees 
Gesuributed for planting on private land in the counties 
lying partly within the Ausable Watershed since the provincial 
sovernment first began to distribute trees for this purpose 
dm 1905. The total number of trees is given as 12,937,619 
but it is difficult to estimate how many were actually planted 
Within the watershed. However, on the basis of area an 
estimate of two million might be made. 

The total acreage of private vlantations of 
Over one acre in extent which exist within the watershed 
to-day is 118 which would reguire at six by six foot spacing 
142,780 trees, If we take into consideration the fact that 
large numbers of the 2,000,000 trees would be used for replac- 
ing losses on established plantations, for planting open areas 
in existing woodlots and for the establishment of windbreaks 
end shelterbelts, it is still apparent that a large number 
have been lost through various causes chief among which are 
lack of protection from cattle, planting on soils unsuited 
to the species used and to lack of care of young plantations 


to eliminate competition from weeds and weed shrubs, which 
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A jack pine plantation 20 
years old on a gravelly 
glacial beach near Liuery. 
All gravel areas such as 
this on private land should 
be planted with trees. 


A corner of the small 
Lambton County Forest 
where red pine trees have 
been planted mostly under 
the native oaks. 


A plantation of hardwoods 
19 years old on the 
property of the Hon. 
Duncan MacArthur near 
Grand Bend. 


A red and Scotch pine 
plantation near Port 
Franks. 


hriry a 


v7 DAA WS 


Peas 
smothered the small trees before they were properly established. 

It is therefore recommended that a much closer 
check be made of what happens to trees distributed for priv- 
ate planting in future and that periodic inspection of plan- 
tations be instituted. 

2. County Forests 

in 1922 the present policy of county forests 
was laid down. This work is done under the authority of The 
Pomicipal, Reforestation Act (R.S.0. Chap. Be si tawhia chee dor = 
mant from 1911 until the above year. The Act provides for 
the purchasing of land and the entering into agreements by 
the county for the management of such lands. No limit as to 
the size of the area is stated so that some counties have plots 
of a few acres, while others have forests of several t housand 
acres. If, however, a county wishes to enter into an agree- 
ment with the Minister of Lands and Forests for the planting 
and management of such county-owned land, the policy has been 
that the county must purchase not less than one t housand 
acres. The agreements which are in force at the present time 
mmestor a period of thirty years, during which time the 
Ontario government agrees to establish the forest, and pay 
the cost of such items as fencing, buildings, equipment, lab- 
Our, maintenance, trees, etc., in short, everything connected 
with the management of the forest. 

At the end of the thirty-year period, the 
county has the privilege of exercising one of three options: 
First, to take the forest over from the Government and pay 
back the cost of establishment and maintenance; Second,to 
relinquish all claim to the forest, whereupon the Government 
will pay to the county the cost of the land, without interest; 
phaind , the forest may be carried on as a joint undertaking by 
the province and the county, each shearing helf of the cost and 


half the profits. 
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It will be seen from the above summary of the 
agreement that all a county stands to lose on such a project 
is the interest for thirty years on the »nurchase pricetot) thie 
land. Also, it should be pointed out that, in drawing up 
such a liberal scheme, it was done vurposely to encourage the 
reforestation of land not suited to agracuiture. JAgainy it 
wes not the intention of the Government to have the counties 
stop at a minimum of 1,000 ecres as the overhead necessary 
On an area of this size could very easily be spread over an 
epea Of five, or even ten times, the size. As a matter of 
fact this is what happened in some counties where the councils 
have initiated a progressive reforestation policy. 

This Act has recently been emended so that mun- 
pCipal councils of townships shall have all the powers, priv- 
ileges and authority conferred on councils of counties except 
that instead of issuing debentures to an amount not exceeding 
~25,000.00, they shell have power to levy, by special rate, a 
sum not exceeding $1,000.00 in any year, ‘form the purpose. of 
Providing for the purchase of land for planting and protecting 
the timber thereon. -- The Municipal Reforestation Amendment 
Meee .0..1946,.Ch. 62. 

The agreement which has recently been drawn 
up between the Ganaraska authority and the Ontario Government 
to establish and manage the Ganaraska Forest is substantially 
the same as that made with the counties except that the govern- 
ment has agreed to pay half the cost of the land and the agree- 
ment for planting ad management is to run until the year 
2,000 A.D. 

Lambton County is the only one which has made 
the beginnings of a county forest in the watershed, though 
Huron County hes purchased 460 acres for this purpose near 
Pederich., In 1940 Lambton County acquired 630 acres ‘of land 


at the south end of "The Pinery" lying mostly south-west of 
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Lo ote tie 
Bre road into the village of Port Franks. About 93,000 trees 
have been planted largely as underplantings beneath the over- 
cover of oak which has taken over most of "The Pinery"' follow- 
ing cutting of the coniferous trees and the subsequent repeated 
fires. No full-time caretaker has been provided for this 
forest nor has any fire protection system ‘been Seeopiaenea) 
Meas last is of particular importance in this region because 
Or the very laree number of tourists and cottagers who visit 
the area during the summer months and the increased fire 
Grex wWiich 1s created by their presence at this time of year. 
Oe Municipal Forests 

In addition to the large blocks of land recom- 
mended for inclusion in the Ausable Forest are many smaller 
areas of several hurdred acres in extent on privately owned 
Property. These are areas which cannot profitably be used 
@er agriculture and where they occupy whole farms or are 
important from the standpoint of the public good, such as 
the protection of headwaters of streams, they should be the 
Peneern of the ounty or township councils. 

Assistance with regard to the establishment 
SreMunicipal Forests and the supplying of freetrees is 
Still the policy of the Department of Lands and Forests. 
Moreover, as provided by the amendment to the vounties' Re- 
Porestation Act, it is possible for a township council to 
enter into an agreement with private landowners for the ref- 
@resvetion of their property. 

The amendment permits the council of a township 
to enter into agreements with the owners of land providing 
Por the reforestation of portions of such lands." The agree- 
ments will prescribe the cutting conditions of all trees 
planted and such conditions will be subject to the approval 
of the Minister of Lands and Forests. 


"Provision is also made for exempting such 
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lands from taxation and for making arrangements with the 
Dominion and Provincial Ministers of Labour regarding condit- 
ions of labour and payment of wages in connection with plant- 
ing and conservation of such areas." -- The Municipal Refor- 
pevavion Act, Si O01 1945, Chi 14, 

No municipal forests have been established 
in the watershed and in view of the fact that areas of poten- 
tial forest land exist which ere at present non-productive 
municipalities are urged to establish forests of this type. 

Before leaving the subject of municipally- 
owned forests and forests which provide the local communities 
with at least a part of their livelihood, it would be as well 
to review what is being done along these lines in other places. 

In Nova Scotia there is a community living on 
Hammonds Plains near Halifax which depends entirely on wood 
mecen trom small woodlands for its livelihood. In this settle- 
ment the largest woodlot is not over 400 acres in extent and 
because of the rocky nature of the soil the people are not 
able to augment their incomes by farming, though most famil- 
ies own a cow, a pig and some chickens. The wood from the 
woodlots is manufactured into barrels and boxes by more than 
twenty small mills which are largely family owned and oper- 
ated. The people are thrifty and industrious; they have 
Comfortable homes, are public-spirited and extremely forest 
fire conscious. This is a community which has developed 
Naturally and yet resembles communities based on a forest 
economy which have been planned and established in ~urope 
for a considerable time. 

One of the most recent is the forest of Ae in 
pomiriesshire Scotland. It was established by the British 
Forestry Commission in 1927 and covers an area of 10, 683 avre s 
Of which 3,000 ecres has been ynlanted, 4,5CO acres is scheduled 
for planting in the near future, 250 acres of the best land 


has been set aside for cultivation and the balance of 2,800 
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Peres 2S unplantable because of its altitude but is used for 
sheep pasture in summer. 

ite Oresta sein Charges of 4 forester wic re- 
sices on the spot and under him there are foremen and genzs 
of workers, In the first year sixteen men were employed, 
just before the war twenty-seven full-time employees were 
engazed, and by 1960 about ninety men will be needed the 
year round for essential forest work. This does not take 
into account temporary employees who will be required for 
Pew milling, transport and other jobs. It is planned to 
Preate a forest village for the workers embodying a church, 
eecenool, playgrounds and sportsfields. The combination of 
moe forest and the village dependent on it is something new 
in Scotland and represents en important stage in the resettling 
of men and women in the country. The village is to be the 
forerunner of other similar villages and in many parts exist- 
ing villages will be revitalized by the stimulus of forest 
wealth. 
4. Demonstration Plantations 

No demonstration plantations have been set out 
within the watershed. The value of these in showing land 
Owners what can be accomplished by planting trees in a very 
few years is so great that every township should endeavour to 
establish at least one plot. 

In other watersheds these were established 
under the policy which was laid down by the government in 1922 
meen it Offered to assist municipalities in the establishment 
of small forest plantations for the purpose of demonstrating 
the use of trees on marginal and sub-marginal land. The 
requirements are that it be on a well-travelled road and that 
the land be owned by the municipality, in return the govern- 
ment will supply the trees free. It is recommended that all 
the townships within the wetershed establish plantations of 


this nature to serve as demonstrations in each community. 
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5. Demonstration Woodlots 

Demonstration woodlots are privately owned areas 
of woodland on which the owners have agreed to follow pres- 
cribed methods of woodlot management outlined by the Depart- 
ment Of Lands and Forests, under the zont forester and to 
permit access to the area by interested persons. Such demon- 
stration woodlots and the influence they exert for the proper 
management of similar areas contribute to the total conser- 
vation effort in any watershed. Supervision of these during 
the war has been spasmodic at best and many have been serious- 
ly neglected. Within the Ausable Watershed five demonstration 
woodlots were established, one in each of Bosanquet, London, 
McGillivray, Warwich and Williams East Townships, varying from 
10 to 45 acres in extent. 
Pee school Forests 

In order to encourage the establishment of 
school forests which would be planted and cared for by school 
Children the Ontario Horticultural Association organized an 
annual competition im 1945 for which prizes are offered for 
the school having the best plantations and knowledge of 
forestry in each forest district. Prizes are provided by the 
Ontario UConservation and Reforestation Association and by 
Mr. J. E. Carter of Guelph. The winners in these district 
Competitions are eligible for the Provincial Forestry Com- 
Peuivbion for which Mr. Certer furnishes one hundred dollars 
in prizes. No schools within the watershed have participated 
in these competitions and no school plots exist within the 
watershed though eight plots were established in Huron County 
a 1946. 

Trees have been sent out to schools in all 
four counties of the watershed but these have been distributed 
to children for planting on the home farm and many of these 
have been used to form windbreaks and shelterbelts. For this 
purpose the number of trees distributed by the Department of 


Lands and Forests is shown in the table. 
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CHAPTER 5 


A A 


1. Source Areas and Reforestation Land 

The most important conservation measure required 
On the Ausable Watershed is the establishment of several for- 
@st areas to be called the Ausable Forest under the Conser- 
vation Authority, which will serve to cover the natural water 
storage areas of the river valley. The second most important 
Conservation measure is the establishment of a fire control 
system under the authority which will be in a position to 
fight fire anywhere in the watershed, but particularly in 
the area known as "The Pinery". 

Thirteen such areas have been defined as shown 
in the accompanying table with the acreages of woodland, 
willow scrub, hawthorn and open land in each. The page-size 
map shows the location of these areas and the main tributary 
streams to which they supply water. The names given to these 
areas are taken from nearby places. The large folded map 
at the end of this report gives more detail showing the present 
tree cover, willow scrub, hawthorn and open land within these 
ereas. In addition the map shows woodland, willow scrub, 
sand blow holes, and glacial gravel beaches throughout the 
whole watershed. These indicate small areas on privately 
owned land which should be under tree cover; the controlled 
Management of these small areas is discussed elsewhere in 
this report. 

The total acreage recommended for acquisition 
as source areas and reforestation land is 37,513 acres of 
moawch 17,617 has some form of tree cover, 923 acres is over- 
run with hawthorn, 703 acres is willow scrub, and 18,270 


acres is open land -- peat, sand or till moraine. 
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SOURCE AREAS AND REFORESTATION LAND 


No, Name Woodland 
1 Hay Swamp 2;901 
2 Harpley 566 
Peeehinery 8,738 
4 Smith Lake 1,829 
5 River Bend 1,098 
6 Arkona L105 
7 McInnig P ReaD 
Peerarkhil L61 
9 Bornish Weve 

10 Keyser 326 

fie Ailsa Craig 16 

12 Clandeboye 26 

i) staffa 28 
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-- 999 2,097 
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-- 556 995 
479 1,003 1,960 
19 649 800 
110 564 1,000 
-- 38h LOO 
119 455 600 
a 572 600 
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A hh ae 
: (1) Hay Swamp 

Thismerea (comprises 10,054 acres of poorly 
drained sand which forms the headwaters of Black Creek in the 
Ausable ‘“latershed and a stream which flows north to join the 
Bannockburn fiver, a large tributary of the Bayfield River. 
2,901 acres is already wooded mostly with swamp types includ- 
Beeesilver maple, white elm and popler. The fine stands of 
tamarack which originally grew here have vanished through the 
depredations of the larch sawfly which almost exterminated 
it at the beginning of the century. Six hundred acres is 
Covered with a dense growth of scrub willow and in the south- 
east corner there is 148 acres of hawthorn. The open land is 
very low grade pasture with patches of sedges throughout. 

Jie 18 One of the most mportant natural water 
storage areas in the watershed, the consensus regarding the 
Ofeins which have been put through is that they have failed 
both to dryup the swamp sufficiently for the maintenance of 
good pasture end that they have not improved outlet conditions 
fer the farms on surrounding land. Forest cover should be 
restored of a type which will not be affected by water stand- 
ing on the land for some weeks in spring. 

(2) Harpley 

The area that is recommended for ecquisition 
Mere is about 2,600 acres of poorly drained land adjacent to 
the auxiliary landing field southeast of Grand Bend. It furn- 
ishes water to two small streams which flow into the old 
Channel of the Ausable River. 566 acres are already wooded 
mostly with swamp types but with small areas of hard maple 
Eypes but with small areas of hard maple types on the better 
drained land. The open land consists largely of poorly drained 
Sand and is at present used for pasture. If the landing field 
at the north end is to be maintaired, consideration may have 
to be ziven to leaving some areas unplanted in order that the 


fees will not interfere with flying. 
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Poorly drained sand areas 
such as those in the Hay 
Swamp cannot be profit- 
ably maintained as pas- 
ture and are soon invaded 
by scrub willow. Cattle 
should be excluded and 
the tree cover restored. 


This woodland has been 
ruined by cattle. All re- 
generation has been des- 
troyed, sedges and low 
grade pasture grasses 
cover the area and the 
few remaining trees will 
soon die. Exclusion of 
cattle and discing of the 
soil would restore wood- 
land in time. 


Clear cutting is a vicious 
practice which soon 
makes land non produc- 
tive if followed by graz- 
ing. Fortunately, it is a 
practice which has almost 
died out in the Ausable 
Watershed. 


A potential stand of cot- 
tonwood which has seeded 


in a peat area south of 
Smith Lake. 
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The Pinery has been outlined as that area of 
sand dunes lying between Highway 21 and Lake Huron extending 
from Grand Bend to Ipperwash Beach. As much as possible of 
this area should be acquired by the Authority immediately in 
order to prevent its acquisition by private owners who would 
spoil its natural beauty and advantages by subdivision. It 
mea multiple use area in which the possibilities of recreat- 
Mon, wildlife and forestry should be carefully apportioned 
and special areas set aside for each. A very small provincial 
park already exists at the southwest end and cottage sites 
are being taken up both near Port Franks and Grand Bend. The 
whole of the beach should be devoted to recreation as recom- 
mended in the Recreation report. Behind the first rows of 
dunes lie the old river channel and below Port Franks the 
small lakes which should be devoted to wildlife and their 
Metural beauty maintained far nature study. The rough land 
of the dunes, between the river channel and the coastal rec- 
reational strip, between the river channel and the highway, 
anc from Port Franks west to Ipperwash Beach should ‘be main- 
tained under proper forest management. 

Of the 9,790 acres of sand dunes in this area 
8,738 acres is wooded mostly with poor quality oak which has 
largely replaced the red pine as a result of logging and re- 
peated fires. Under a forest management plan fire would be 
kept out of the region which would enable red and white pine 
to survive and reproduce themselves and thousands of cords 
of oak fuelwood would be cut every winter which would open 
the stand for pine and produce an immediate revenue through 
the sale of fuelwood. Very little actual tree planting would 
De peteAS except on the open areas which constitute about 
1,000 acres of dry sand land at the present time. These can 
very easily be reforested to pine or poplar on the areas 


where blow holes already exist. 
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(4) Smith Lake 

The Smith Lake area comprising 4,461 acres 
lies southeast of Highway 21 and includes a Strip of «sand 
along the nhehway identical with that of the Pinery sand for 
which the same treatment is advised. ! very larce part of 
this area is privately owned but it is recommended that as 
much as possible of it be acquired by the authority because 
Of its wildlife and forestry potentialities. Due to inad- 
equate knowledge of the drairage possibilities of the area 
and changing economic conditions the ultimate land use of part 
of this srea has not been determired but it is felt that the 
Authority should have control of it and those areas which are 
suitable for farming should be leased as the opportunity pre- 
sents itself. 

Apart from the sand strip on the west there is 
a sandy glacial beach on the east side and a large marshy 
area including Smith Lake end the Goose Marsh in the centre. 
Of the whole area 1,829 acres is wooded, 31 acres is willow 
scrub and the remainder of 2,590 acres is open peat and muck 
of which ebout two-thirds is lake and marsh. The sand strip 
on the west is mostly covered with oak, pine and poplar types 
while the remainder of the woodland is swamp including silver 
Maple - white elm and poplar types. 

(5) River Bend 

The area outlined here lies south and east of 
the muck land which is now under cultivation near the point 
Where Parkhill Creek empties into the old channel of the Aus- 
SebesRiver. \Iteis félt that cultivation has been carried as 
far back here as is economically feasible and that the best 
use to which the land can be put is the growing of trees. The 
land itself is peat on the north and east with poorly drained 
Clay in the western section. It embraces 2,097 acres of which 
1,098 acres is wooded with swamp types including silver maple, 
white elm and black ash and the remainder is open land mostly 


Covered with a dense growth of rank weeds. 
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(6) Arkona 
The Arkona area lies mostly along the eest 
bank of the Ausable Rigen extending from approximately two 
Beres north of Arkona north to the railway. It embraces 
2,156 acres of rough morainic soil of which 1,105 acres is 
wooded and 1,051 acres is open land, most of which is pastured. 
Tiere may be orchard possibilities in some parts of the reg- 
fon Dut here again it is felt that as much as POSSiLDILencke LG 
should be acquired by the authority for reforestation purposes 
and those sections which are suitable for pasture or other 
farm uses leased. The land is so rough and the slopes so 
steep that the growing of timber is the best use to which 
most of the area can be put. The present woodland consists 
mostly of sugar maple types with white elm types on the 
bottom lands. 
(7) McInnis 
The McInnis area is a block of about 1,000 
acres of rough land on Perkhill Creek, northwest of the 
Village of -arkhill. The present woodland of 391 acres con- 
Sists almost entirely of white elm and willow types with 48 
acres of hawthorn in the southeast corner. This area has 
considerable value from the point of view of wildlife and 
Should be taken over by the Authority. Any reforestation 
scheme for the 550 acres of open land should be carefully 
Bensidéered in its relation to the wildlife programme. 
(8) Parkhill 
This is an area lying along Parkhill Creek 
Bees OL the village of Parkhill, The soil is sand over’till 
and till moraine. The total area is 1,960 acres comprising 
461 acres of woodland embracing silver maple - white elm types 
On the bottom lands and sugar maple types on the better 
drained soils. 479 acres is covered with hawthorn, 17 acres 
with scrub willow and about one thousand acres is open land 


largely devoted to pasture. 
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(9) Bornish 
Bornish is another area of about 800 acres 
lying along a tributary of Parkhill Creek and south of the 
village of Parkhill. / considerable pontiontwol the wand. i2 
poorly drained end the 326 acres of bush is composed almost 
entirely of white elm, ash and poplar types with 19 acres of 
hawthorn near the centre. The Open land is largely low grade 
pasture and the grea should be acquired withthe object of 
rehabilitating the woodland and leasing the sections suitable 
for pasture. 
(10) Keyser 
The Keyser area lies east of Arkona near the 
Junction of Adelaide Creek with the Ausable Ravens . ste Conn 
eGises about 1,000 acres of rough topography on poorly drained 
Clay, 326 acres of which is wooded with Sugar maple and elm 
types, 110 acres is overgrown with hawthorn and 564 acres 
is open land largely devoted to pasture, 
Pe jeAiisa Craig 
This is a small area of about 400 acres of poorly 
drained till soil in which Springs arise which become small 
tributaries of the Ausable. Only 16 acres of the land is at 
Present wooded and the remainder is used for pasture, ‘but 
its acquisition by the Authority is recommended in order to 
protect the springs. 
(12) Clandeboye 
The Clandeboye area borders highway No. 4 about 
@ mile east of Clandeboye where it crosses the Little Ausable 
River and would serve as an excellent demonstration refor- 
estation area. It comprises about 600 acres of rough land of 
Which 119 acres is overgrown with hawthorn, there is only 
26 acres of woodland and the remainder is used as pasture but 
the slopes are steep and the area is overlooked from the 
highway so that it would make a perfect site for demonstrating 
Proper planting methods and plantation menagement if taken 


Over by the Authority. 
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(13) Stafta 

This area, though smell (600 acres in extent) 
Bevimportent from the point of view of water conservation, 
for within it rises the main streem of the Ausable Kiver as 
Beecold bubbling spring. The land is not excessively rough 
but at the present time it supports low grade pasture, for 
the most part, with only 28 acres of woodland. There are 
numerous wet areas covered with sedge and other wet site 
grasses and it should definitely be acquired by the Authority 
and reforested as a protection for this important stream 
source, 

2. Haw Areas 

Throughout Southern Ontsrio, the invasion of 
Besture fields and agricultural land by hawthorns (Grataegus 
species) and wild apples (Malus, mostly escapes) is becoming a 
serious problem with many farmers. The Ausable Watershed is 
no exception. These tree weeds, like most other pests, are 
mee limited by soil conditions to any great extent and infil- 
Brave on a wide range of land classes. 

Considerable experimental work has been done 
by the New York College of hericulture? on methods of com- 
Betting this menace. As a result, a tool called the "Cornell 
Tree Killing Tool", which is like a large hypodermic needle 
b5t long), was developed and has proved to be very successful. 
When the trees have been killed they are much more easily 
Bipped out by tractor if the roots are allewed to rot for a 
year or, alternatively, they may be left standing and desir- 
able trees planted among them. 

Farmers do not need to be reminded of the ser- 
dovsness of this problem but they do need instruction in mod- 
ern methods of attecking it and demonstrations of how to kill 
the trees. The value of reforestation in reclaiming certain 


of these areas should be emphasized and plantations established 


See ees en. 
1The Killing of Trees with Sodium Arsenite - Journal of For- 
eaory, May, 1931, 
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TOTAL SOURCE AREAS 


37,513 acres. 
(100 %) 


CLEARED LAND 


18,270 acres. 
(48:7 %) 


WOODLAND 


17,617 acres. 
(46:9%) 


HAWTHORN 


923 acres. 
(2:'5%) 


WILLOW SCRUB 


703 acres 
(1:9 %) 


LAND CLASSIFICATION - SOURCE AREAS 
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wherever feasible. 

Where these areas have become fairly extensive 
and are adjacent to, or on, source areas they have been incl- 
uded in the total acreage of plantable land. In the Ausable 
Watershed they total 7,030 acres. Where the young bushes are 
still small, namely, under 4' high, or widely spaced, refor- 
estation of the area is recommended as one of the best methods 
of destroying them because the trees are faster growing than 
the haws and soon top them, then when the tree canopy closes 
overhead the haws die from lack of light. When the haw bushes 
are older and have closed the canopy over the field so that 
no light reaches the soil and it becomes bare earth the prob- 
lem of removal is a big one. They can be uprooted by means 
of tractors and hauled away to be burned in piles or they 
may be killed by means of the above-mentioned tool. 

In many cases where the hawthorn growth is not 
too dense, trees could be planted under the dead hawthorns 
without removing them. 

3. Woodlot Improvement 

Improvement work in the woods in addition to 
Blantving Would include the cutting of large, mature trees, the 
removal of dead and fallen and trees attacked by disease or 
infested by insects; defective and crooked trees, weed trees 
and those having wide, spreading crowns. Such improvement 
would include the cutting of this material into fuel wood as 
meoreasstheoscabtering»or burning of brush. Based on figures 
@vailable for this class of work in other parts of Ontario, 
the time required would amount to sixty man-hours per acre. 
4. Controlled Woodlot Management 

Before the necessary conservation measures on 
that part of the watershed exclusive of the proposed water- 
shed forest can be properly co-ordinated, some system of 
controlled cutting of privately owned woodlots must be estab- 


lished. The reason for this is that the average owner does 
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not take a broad view of the value of forest cover and is not 
miuerested, to any great extent, in what may happen to land 
@evstresam flow off his property. The result is that through- 
out the watershed there has been a systematic cutting of 
woodlots, both for the purposes of lumber and firewoodi This 
mype of cutting has been in progress for many years, and the 
portable sawmill has done a great deal of damage in ranoving, 
particularly, young thrifty trees. The system of selling 
acre or half-acre blocks of timber for fuelwood is also another 
vicious practice, for the reason that when a purchaser buys 
such a block, in nearly every case he clean-cuts every tree 
Merci can be used, down to an inch or two in diameter. This 
system has fortunately almost died out in the Ausable water- 
Seed but some system of regulating cutting is still necessary, 
and certainly the areas which are connected in any way with 
the headwaters of streams, or the feeding of springs, should 
be controlled to the extent that they cannot be clean-cut. 

Where conditions warrant, a certain amount of 
Sucting would be continued, but such trees should be marked 
by a competent person and provision made for restocking, where 
Meeessary., The intention would be to interfere as little as 
possible with the economy of farm property, where the supoly 
Of wood is concerned, but in some cases it would be necessary 
to subsidize the owner in the form of supplying him with fuel- 
wood, or lumber. A large quantity of such material would be 
available, however, from thinnings and improvements from the 
Ausable Forest, and could be used in this way. 

The question of clean-cutting of woodlots on 
this area, and for that matter throughout all of Southern 
Ontario, is of serious import, and is one of the chief reasons 
why some system of control should be instituted. For many 
years now conservationists have aavoeabed controlled cutting 


Of woodlots. In some sections, particularly in tobacco growing 
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counties such as Norfolk County, the destruction of woodlots 
for the curing of tobacco has become alarming. It is admitted 
that the question requires delicate handling, but where the 
good of the whole community is envisaged, some middle road of 
agreement could be arrived at. Furthermore, the distribution 
of free trees by the government for conservation purposes is 
sometimes criticized, and rightly so, where on one farm the 
Owner plants an area with seedlinzs and in the same year his 
neighbour clean-cuts a woodlot which perhaps protects the head- 
maeeens: Ofea stream. In fact, so distorted is the relative 
value of tree plantinz versus established woodlots in the minds 
of some veople that there are examples on record where munic- 
ipalities have purchased lend for reforestation and have allowed 
the owner to cut the timber before giving title. 

It is admitted, of course, that there are exten- 
uating circumstances when e farmer may consider it necessary 
momoaltse money by selling timber. This in itself is not so 
serious if the cutting is done in such a way that the benefits 
Of the forest are retained. Young forests, as well as old, 
protect the soil and have water regulating value, and the 
Clean-cutting of such areas is a destructive and vicious 
practice which should be stopped. 

The basis on which a regulation of this kind 
should be carried out is a consideration of the woodlot con- 
cerned. To make a blanket ruling that all woodlots onthe 
Ausable should not be cut, or should cone under one type of 
control measure, would not work to the best advantage of the 
eommunity, and certainly would not be inthe interests of 
200d forestry. 

Some woodlots have reached the stage in which 
they are worn out and if the land is good should be cleared 
off and cropned. Others may be composed of a high percentage 
Of worthless species and have no relation to water regulation 


in the countryside, and likewise could be disposed of to 
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advantage. But, where the woodland has a direct bearing on 
water regulation, erosion, retarding of the wind, and similar 
Meneiits, the desire of the individual should be sacrificed 
for the good of the community. The whole question, therefore, 
resolves itself into an examination of each woodlot by a 
Competent person, and the prescribing of a programme of man- 
agement to suit each case. 

The basic method of control usually advocated 
Beecucvins to a diameter limit, that is, that all trees below 
a certain diameter - for example, ten inches - should not be 
mie. ouch a regulation may or may not be good forestry. In 
most cases it woulc. not be because there would be much worth- 
mess Material below this diameter limit, such as poplar, thorn, 
Willow and other species, which should be taken out. At the 
same time there would be certain large trees above the diameter 
Himit which should be left for the benefit of the forest, as 
Well as trees suitable for re-seeding the area. The diameter 
Timit should not be a fixed rule, but simply a guiding princi- 
Pee; a sort of yardstick on which the land owner can base his 
Calculations, In an area the size of the Ausable a programme 
Of individual woodlot examination should not be too heavy a 
burden on the Conservation Authority. 

The counties of Huron, Middlesex, Perth and Lam- 
bton all passed by-laws under the Ontario Trees Conservation Act 


defining the minimum diameters of trees which may be cut as 


follows: 

White and Red All other 

Cedar Species » 
Huron 5 inches 1? Sanches - To be, measured .°6" 
above ground 
Middlesex 6 i 14 a - To be measured 1'6" 
above ground 
Perth 5 i 16 n - To be measured 4.16% 
above ground 
Lambton WE it jue if ~ To. bermeasured Wile 


above ground 
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When the forest survey was made in 1947, each 
woodlot on the Ausable was examined, so that there is already 
on file a report showing the condition of each of tnese and 
Grom the reports the necessary data have been deduced, which 
@ndicates the types of work which are most urgent. These 
consist of improvement thinnings and plantings. Such a ser- 
wWice could be counted by the land owner as e form of subsidy, 
Saereturn (Or relinguishing absolute cutting rights in the 
mee 1vo0. lt Should be clearly stated, however, that all land 
On which regulated forest is found would remain in the poss- 
ession of the present owner, and the woodlot would still be 
his to possess and enjoy as before, but intrinsic forestry 
value of the area would be controlled to the extent that its 
benefits in this regard would remain permanent for the com- 
munity. 

The most progressive forestry step taken in 
Ontario in many years wes taken by Halton County in 1948 when 
the County Council passed a by-law to aid farmers in fencing 
their woodlots from cattle. 

The by-law states that the County of Halton 
Will grant a sum equal to the prevailing cost price of g- 
Strand fence wire with a single barb (not the cost of posts 
or labour) to a woodlot owner who will erect such a fence on 
Pme or more sides of his woodlot in order to completely en- 
close the woodlot thus fostering forest growth by keeping 
livestock out. The woodlot must be of a size not less than 
two acres and livestock must be excluded for a minimum period 
of-ten years. 

Such sction is of infinitely more value than 
the planting of many millions of trees artifictally and the 
Ausable Authority is urged to inaugurate a similar scheme in 


the lands under its jurisdiction. 
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CHAPTER 6 


FOREST INS#COTS AND DISEAS&S 


Forest Insects 

In any project, such as proposed for the Aus- 
able Watershed, careful consideration should be given to the 
prevention of insect outbreaks and adequate arrangements made 
for the immediate application of control measures when these 
ecome necessary. white it is not possible to predict accur- 
ately the course insects may take under the ever-changing 
@onditions of a newly forested area, there are a number of 
fundamental principles which, if applied, will greatly lessen 
@oeir destructiveness: 

fies tinportant bo avoid the plantings of large 
areas to one kind of tree, otherwise conditions will be ideal 
for an out-break of abnormal numbers of some insects which 
Mreter the food afforded by that particular host. Itis pre- 
merable to plant in blocks, the blocks distributed so that 
trees of one species are separated by blocks of different 
tree species, This ténds to keep outbreaks localizediwtil 
Matural agencies bring them under control and facilitates 
direct control measures if such become necessary. 

(ieee tuportant LO. plent only ine tepeciecvot 
trees suitable to the site and existing growing conditions. 
Healthy, vigorous trees are certainly more resistant to insect 
attack than weak, struggling ones. 

Over-mature and dead trees should be removed 
from the existing stands as these harbour bark-beetles and 
wood-boring insects, which may become excessively abundant 
and attack healthy adjacent trees. 

Care should be exercised to prevent ground fires, 
Even light ground fires are frequently followed by severe out- 
breaks of bark beetles and wood-boring insects. 

Woodcutting onerations, sawmill sites and wood 


storage yards should be carefully supervised or they may 
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mMeeome reservoirs of infestations. 

It is essential that surveys for insect con- 
ditions be made each year so that any abnormal increase in 
insect populations may be noted and control operations init- 
dated before they develop to outbreak proportions. Serious 
and widespread outbreaks are frequently prevented by prompt 
and well-timed spraying operations over a comparatively small 
erea. It is therefore necessary that spraying equipment be 
available and that laneways be maintained within the plant- 
ations for spraying purposes. Outbreaks of an extensive na- 
ture can generally be brought under effective control by 
Seerp spraying. In this method, alternate strips of trees 
in large plantations are sprayed, thus reducing the initial 
infestation and at the same time causing the native parasites 
to Concentrate and build up in the unsprayed portions. This 
reduces spraying operations and the number of lanes for the 
passage of spraying equipment. 

Owing to the danger of injury by the white 
pine weevil, white pine should not be planted in pure stands 
Unless the stands are very densely stocked in a good site. 

It is better to zrow white pine in mixture with some immune 
Species, such as the better hardwoods. The protecting spec- 
mes should be taller than the white vine, at least in the 
Perly years. 

im conchusvon, it should be recognized that 
protection against leaf-feeding insects is very desirable 
Since defoliation of a tree weakens it and thus makes it more 
Susceptible to attack by bark-beetles and wood-boring insects 
as well as by organisms which do not usually attack healthy 
trees but which will hasten the death of weakened trees, 
leaf-feeding insects alone may kill a thrifty, broad-leaved 
deciduous tree by completely defoliating it for three years 
in succession. Conifers, however, are usually killed as a 


result of one complete defoliation. 
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Tree Diseases 
(a) Introduction: 

Productive woodlands require protection against 
fire, trespass, grazing animals and rodents, insects and dis- 
meee. Protection is a part of forest management, and under a 
policy of sustained yield will be maintained in continuity. 
Good forest management is reflected in the health of the woods 
and, conversely, damage on account of disease is often a sign 
of mismanagement or neglect. In general, an objective of max- 
imum yield, with attendant intensive silviculture, is compat- 
ible with, and often facilitates protection and disease con- 
Brol. 

For the purpose of discussing their pathology 
and protection, the hardwoods may be considered separetely 
grom pine in natural stands or plantations. The chief dis- 
eases of the hardwoods are the various trunk, butt and root 
rots, and chronic stem cankers, which are all endemic, and 
may Cause serious damage under aggravating conditions. Wood- 
lots on the Ausable Watershed present very diverse conditions 
with respect to the incidence of these diseases, a circumstance 
Which is usually related to their pest history. Thus many 
containing old timber are in need of heavy preliminary Salvage 
and sanitation cuttings, as a result of mismanagement or neglect. 
Such cuttings should precede or be combined with cleanings and 
improvement cuttings, designed to improve the composition and 
Structure of the stands. Having established a sanitary condi- 
tion, normal care should maintain it, and obviate loss on 
account of decay. 

The wood rots are commonly thought of as dis- 
fases of mature and ge eats vik mire but experience has 
Shown that infection may occur at avery early age. Thus in 
hardwood Sprouts, the stem may be infected from the parent 
Stump. In older trees, infection is chiefly through wounds, 
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trampling by animals, insects, meteorological acencics, ‘or 
by carelessness or accident in felling and other woods oper- 
ations. 

Hardwoods are commonly cut selectively end not 
infrequently in clear fellings. Few foresters will approve 
the latter system, which is in fact often intended as a liquid- 
ation of the property. A system based on yearly selection, 
or frequent periodic return to conveniently planned subdiv- 
isions, has obvious advantages for small woods, and is well 
adapted to the control of decay. 

For many reasons "cleanings" in the reproduct- 
ion are desirable, especially where the woods have been heav- 
ily cut. While favouring the valuable species, those sprouts 
which, on eccount of decay hazard are of undesirable origin, 
should be eliminated. Such will comprise sprouts from the 
larger stumps, end those from above-ground position. 

In harvest cuttings, which should recur at 
frequent intervals, the permissible volume allotted should 
include trees in which incipient decay is discovered, and so 
far es possible those which have become a poor risk through 
mojury or other circumstance. 

White pine is found in young plantations, and 
in natural stands, almost pure, or mixed with hardwoods, From 
the latter stands it tends to disappear, on account of hard- 
wood competition, except on sites which are particularly 
favourable for its reproduction. The white pine blister rust, 
which, with the well known shoot weevil, is a principal enemy 
Disthe species, is a factor contributing towards the elimina- 
tion of seedlings and young trees. 

White pine should be encouraged on those sites 
which are naturally suited to its reproduction, so that fairly 
compact growth may be secured, thereby facilitating the pro- 
tection problem, It is an important and valueble species in 
southern Ontario, and its cultivation should be promoted by 


Mee iistitution of effective Blister rust control facilities. 
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CHAPTER 7 
LAND ACQUISITION 


iyesoroplem of land acquisition 1m any partsor 
Meracultural Ontario, where practically all the land is 
privately owned, is one which requires careful approach. The 
ewnership and use of land, especially for agricultural pur- 
peses, is considered by most citizens as one of their few 
remaining inalienable rights. However, where the good of the 
whole community is under consideration, such personal rights 
should be, and have been, overruled under the principle of 
eminent domain. Examples of such cases are the building of 
highways, the construction of power lines, end the acquiring 
of land for military purposes in the event of a national emer- 
gency. 

In southern Ontario, compulsion has not been 
exercised to any great extent by the Government in planning 
proper land use schemes. But who would gainsay the fact that 
the acquiring of poor land on the Ausable Watershed for con- 
servation purposes does not constitute a national emergency, 
and therefore requires a more permanent authority than the 
individuel to bring it back to its proper use? 

However, in dealing with land acquisition, it 
should not be the desire of any authority to approach the 
meoblem in a dictatorial manner. It will require careful 
handling, and as a preliminary step in such work the people 
of the area should be acquainted with the purpose of the 
scheme, its eames benefits to the community, and by explan- 
ation and demonstration be gradually brought to the point 
where they will be glad to co-operate. 

The only part of the Ausable where large scale 
‘transfers of property from private ownership to a forest 
authority would heve to be made is those areas which are rec- 


Ommended as source areas and reforestation land. 
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Le SeLrue . ofcourse. that. there are fewer 
farms in the area which are as good as many in other parts of 
the watershed, but in any large area of poor lend on which 
Bome agriculture is being practised, this might be the case, 
However, it is not essential that the best farms be withdrawn 
entirely from agriculture, but an arrangement could be arrived 
at so that such farms, where the upkeep of public utilities 
meenot too heavy, could be retained as agricultural land. 
such areas could be incorporated into the forest as farm land, 
and be used by forest workers for this purpose; one supplem- 
enting the other at different seasons of the year. 

1. Methods of Acquiring Land 

There are several ways in which land can be 
acquired end controlled for conservation purposes, and it is 
proposed to enumerate and discuss these briefly in this section. 

(a) Transfer by Private Sale: 

The most satisfactory method of acquiring 1 and 
is by private sale between the Conservation Authority con- 
cerned, and the land owner. This method has been followed 
memone counties, of Ontario in purchasing land for reforestat- 
ion work in building up the system of county forests, which 
totals, in round figures, 45,000 acres. This method has its 
drawbacks, however, as individuals who have not the community's 
welfare at heart, or for one reason or another have an exagg- 
erated idea of the value of their property, may block the 
Completion of a unified area by refusing to sell. This was 
Overcome in the State of New York, where over 450,000 acres 
of land have been purchased for reforestation, by refusing to 
buy individual parcels of land unless there was a sufficient 
number in a group to make a contiguous block of 500 acres. 

(b) Maximum Price per Acre: 

Another method which has been used has been to 

fix a maximum price Der acres OeubiS.Class of. land.» bevond 
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being made for the presence of good fencing and buildings on 
the properties, which in some cases have been removed by the 
vendors and allowed as part payment for the land. 
(c) Agreements: 

Where owners of property prefer to retain their 
woodlots, or where pert of ferms fall within the forest area 
prescribed, and providing the retaining of ownership does 
not jeopardize the complete conservetion scheme, agreements 
could be made for the control and management of such areas. 

This method has been adopted by the Dominion 
Forest Service in Nova Scotia, where it has been desirable 
to control wooded areas for experimental and conservation 
schemes, and in this particular case the azreements cover a 
period of twenty years. 

In Ontario there is one example, at least, 
where a municipality leased a part of e farm for reforestetion 
work for fifty years, and one United Counties' council has 
adopted the plan of takings easements on land for the same 
purpose. 

(d) Control by Existing Legislation: 

Under the authority of the Private Forest Res- 
erves Act (R.S.O. 1937, Chapter 324), the Minister of Lands 
and Forests, on recommendation to the Lieutenant-Governor in 
Council, may, with the consent of the owner of any land cov- 
ered with forest or suitable for reforestation, declare such 
emarea to be a private forest reserve. When such an arrange- 
ment is made, the Minister, or his representetives, may re- 
forest such areas, supervise the improving and cutting, and 
Prohibit the removal of trees by the owner without his con- 
sent, and also prohibit the grazing of the area by cattle. 

(e) Life Lease: 

Many of the farms on the proposed forest, as 

already mentioned, are of low agricultural worth and are sup- 


borting families at the present time. The problem in such 
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cases 1S not so much the purchase of the property, as what 
will become of the family after the farm is acquired.» Yin 
almost every case it would be impossible for the vendor to 
purchase another farm with the money he receives, except one 
Which is of approximately the same Value, soutside the forest. 
In some cases such farms are occupied by older people, whose 
families have grown up and left the community. The removal 
of these from their properties might work undue hardship on 
them, and in fact in some cases they might become a burden on 
the municipality. With some of these, the plan of giving the 
vendor a life lease would be sufficient. In most cases such 
Old people make little attempt at farming the whole property , 
but require only sufficient pasture for a cow or two, enough 
land for a garden, the house and buildings; and a supply of 
fuelwood. The plan of giving a life lease has been adopted 
in the case of two properties, at least, on the county forests 
in Ontario, and has proved satisfactory to both contracting 
parties. 


(f) Tax Delinquent Land: 
2) 


wm 


Under thesStatues of the Province of Ontario, 
land which becomes tax delinquent is sold by the County Treas- 
meet in the case of farms this is not done in practice until 
the land has been in default for three, or in some cases, four 
years. Even then the owner has the privilege of redeeming 
his property within a year. where such lands are marginal or 
Submarginal, they are sometimes bought for only apart. of vehe 
area which is of special value, such as woodland, old build- 
ings, or a good field or two. In some instances the poor 
Mand remains idle and frequently appears again at the tax 
Sale. The fact that such land becomes tax delinquent is an 
midication in many cases that its ultimate use is forestry. 
Under the present Statutes the municipalities are not per- 


mitted, at the first sale at least, to acquire or reserve 


_—-————_ a a a a a 


a 


Northumberland Forest and Angus Forest 


£R.S.0, Cue eke See 118 


Nig 


re ‘Anos t 
‘ Be eo AS bs A+ | Pat os to siciteip Bay iar 2 a 
<tayon 2 em, dete ae setter? ‘a 7 
ie “yn, & ai on ate Gens a6 bEKoW ditional 


a 
yionat Bd Arencr 6d aie sat at veo 


o@ 
ide’. al Ave aheD odheeteselixorsye 40% 


: Bein. ge inact, oie eercet, nous e8ei0) 
Abas 14 caine? eae ytee Bas ls awn avad 20 bi 
ad Titehs ada ater ica ately now 8% | 
" ty i a KORE ageboy StoR, mL Soa? mk bre . aa 
ong .oser 7) Tevomes are so Enaioge a of 
é 3 tua, ee bhiow essed ett a: 
LEE Se Seining te ofstif solen ofqood, ty 
. "Ot Pius vies pue ¥iao octuyent 
(rok Jam. Sever oitt! aba a sat : 
af tll aap awe t6 agslq sdT mea 
4 TaPoi, ge 3 aigyeqoty owe x0 5€89 19 ah) 
ai : jt - tottelise Be¥omIg esi: ‘bye Pao: 
sbasd ipespnifed xeT () 


yon? yo TL Seki 7 > eavaaad ots meal ; ra 
ao? “ghnbon aie \e Bim a ee ii siasales dot 
iivny op isoaty tt enge ‘ip ei side aaititl to. #889 sre Sah. 
» ~eecae ‘sno 1 bag men aside, ‘ad need or 
(Yimesbay “T¢ are Livin oad sil stemio ais neds an e 
“ng Fonbuxest(eyé ebaed ee sts@h sts Bbw vero 
alee, tq TH) Vine “68 Aegut sae tarose ul 
tiud pigs 4 Atboaw oe ali td 


ie 


TUE dt 220 Rhee ond al 
: os a 


as) 


xe? <achiete qinge baad Ap 
Pie 2k SEMA BES Seb Hi. : 


a wii 


betzaatiR et aly 


aod, nedaal a | 
Pee) cul é tty, 


Pa Nar » 


mea ae 
such land for conservation purposes. Consequently this rep- 
ort recommends that the Authority expropriate all tax delin- 
quent land subject to the regulations of the Municipal Act. 
(¢) Expropriation: 

KS @eaeaLesurresorucine land purchases, or where 
the owners of abandoned land cannot be located, such areas 
can be acquired by expropriation. The Conservation Author- 
ities Act, 1946, Chapter 11, Par. 13 states: 

"For the purpose of carrying out a scheme an 
Authority shall have the power to purchase or acquire and 
Without the consent of the owner, enter upon, take and exprop- 
riate any land which it may require and sell or otherwise 
deal with such land or other property." 

Pie e user ver Krorestry Act) (hag +0. to 7) 
Beeapver 39, Par. 13) provision is made for the removal of set- 
clers from lands unsuitable for farming. To quote: 

Winenever in the opinion of the Minister, it 
is found that settlement has taken place on lands not suitable 
for agricultural purposes, and which said lands are required 
for forestry purposes, the Minister shall have power to make 
arrangements for the removal of such settlers upon such terms 
as may be agreed upon." 

AS a matter of general interest, it should be 
stated that this Act also provides for the power to close the 
roads on lands taken over for forestry purposes, the setting 
apart of lands for settlement, and the removing of settlers 
from lands unsuitable for farming. It should also include, 
however, provision for acquiring permanent or community past- 
ures, and pondage areas where these are required, as an integ- 
ral part of a large conservation project. 
ee Cost of Land in the Proposed Ausable Forest 

It would be impossible to give an accurate 
figure for the total purchase price of all land in the prop- 
osed forest without consulting the owners of the individual 


Parcels, However, as an indication for arriving at the 
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approximate cost, the amounts paid by the several counties of 


the Province in purchasing land for their forests will serve 


as a guide. 


TABL SHOWING COST OF LAND 


Name of Forest 
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Ganaraska 
Thames 
Angus 
Dufferin 
Durham 


Grey 

Hendrie 

Larose 
Limerick 
Mailer Lake 
Northumberland 


err Lake 
Sauble 
Tosorontio 
Uxbridge 
Wpetoria 
wavian 


Potals 


costs for some of the county forests will be found. 


PURCHASED FOR FORSSTS 
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Owned by 


Ganaraska Authority 
Thames Authority 
Simcoe 


Dufferin 

Northumberland and 
Durham 

Grey 

oimcoe 


Acres 


Cosa, Gost Per 
Acre 
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1,705 


2,250 


Prescott and lussell 14,416 


Leeds and Grenville 

Bruce 

Northumberland and 
Durham 

Simcoe 

Bruce 

Simcoe 

Ontario 

Waicrorie 

ork 


oe 


1,789 
3553 
960 
2,319 
1,484 
600 
975 
ys 
ae anya 


7, 546,00 
5,639.75 
7,945.32 


9,561.00 
2,896.00 
13,921.00 
33,186.00 
5,367.00 
8.231025 


5,920.00 
14, 589.25 
4,177.94 
3,300.00 
9,050.00 
5,061.00 
19,516.00 
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Lanark 


County is not listed as the land for this was not purchased by 


private sale. 


Norfolk and Peterborough Counties, which have 


large acreages in their forests, do not come under the county 


forest agreement. 


It should be pointed out, that the acreage 


listed under each forest does not, in all cases, represent 


Phe total acreage of that forest to date, but only a part of 


it which was purchased by private sale. 


Of the remaining land 


making up the total acreage on some of the forests, some was 


tax delinquent and was therefore purchased at a low figure, 


some was purchased from the Crown at a nominal sum, while of 


the remainder the particulars regarding area, cost and nature 


of purchase, have not yet been listed with the Department. 
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It should be pointed out too that land ac- 
quired in the future by the Ganaraska Authority is likely 
to cost more than the average price per acre of $6.78 be- 
cause most of the poorest denuded land has now been taken 
up and the remainder has more woodland and potential wood- 
jana which will naturally raise the purchase price. The very 
low cost of land in the Thames watershed is explained by the 
fact that it is nearly all burned over swamp land with a peat 
soil which is of no economic value at the present time. Ac- 
tually the average price of 4.42 per acre includes a ditch 
tax which existed as a lien against the property so that the 
price of the land itself was closer to 1.00 per acre. How- 
ever, it is potential forest land having produced black spruce, 
tamarack and white pine in its original state and is also 


essential to the water conservation programme. 
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WATER 


CHAPTER 1 
THE RIVER 


1. General:- 

The names used by the original Indian inhab- 
itants - Hurons, Neutrals and Fire Indians - to designate the 
Ausable River appear to be unknown. In 1819, the Chippewas 
of the neighbourhood, according to Lieutenant ‘Jillson, called 
it "Nagan-Sippe” (Nagansippi), which Willson translates as 
"Sandy River", The French explorers named it "La Riviére 
aux Sables", which might possibly mean the sandy river, but 
more probably “The River with the Sands" or “at the ae 
(i.e, the sand-hills near the mouth). The English surveyors 
at first used the French name in its correct spelling, but 
it was soon porrupted ina number of different ways, of which 
"Sable" or "Sauble" were preferred by the settlers for many 
years, The present official name "Ausable" appears to have 
been selected from these corruptions as a convenient com- 
promise, which would distinguish the river from other “Sable” 
and "Sauble" Rivers and suggest the original French name in 
a Simplified spelling. Some of the variant spellings are 
still used locally, however. 

The River Ausable drains 665 square miles of 
land, east of Lake Huron and near the southern extremity of 
the lake. The mouth of the river is about thirty-six miles 
south of Goderich. The sources of the main river are in 
Perth County, near the village of Staffa, at an elevation of 
about 1,075 feet above sea level. The direct distance from 
this source area to the lake is only about twenty miles and 
Black Creek, a tributary which joins the river west of Exeter, 


has one of its sources near Zurich and only five and a half 


ay 
Compare such names as Ile aux Coudres, Pointe-aux-Trembles, 
and Pointe-au-ric. 
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miles from the lakeshore. Nevertheless, the Ausable originally 
flowed about 110 miles before reaching Lake Huron, following 
a course of which the outline has aptly been likened to that 
Of « barbed fishhook, After flowing south from a little west 
of Exeter to beyond Clandeboye near Lucan, the river swept 
westwards in a wide half-circle and then flowed northward from 
near Arkona till it was about a quarter of a mile from the 
lake at Grand Bend, Here the river made another sharp turn 
through about 180° and flowed southwest behind the sand hills 
for about twelve miles until it was able to make its way 
through them to the lake, In 1873-5 the course of the river 
was altered by cutting a channel from a little below the 
| boundary between McGillivray and Williams West Townships to 
Port franks, cutting off "the Bend", most of which, however, 
still served as the channel of Parkhill Creek, the chief 
western tributary of the Ausable. In 1892, a "Cut was made 
at Grand Bend through the old portage, so that this creek now 
drains into Lake Huron, independently of the main river. 

Parkhill Creek, called Mud Creek in its north- 
erm part and Ptsebe in its lower reaches, has its source on 
the eastern slope of the divide, two miles northeast of Dash- 
wood, and flows roughly parallel to the main river for about 
thirty-eight miles, joining the old Ausable seven miles above 
Grand Bend. From the headwaters to this point, the average 
gradient is 6.8 feet per mile. | 

The tributaries to the old Ausable, between its 
confluence with Parkhill Creek and Grand Bend, have an import- 
ant influence on the flood problem in the flats below. There 
are six creeks emptying into this part of the river having an 
average gradient of 17.5 feet per mile and which drain an area 
of about 90 square miles. This comparatively large area has a 
rapid run-off and is a factor contributing to the flood problem 
in the flats below. Owing to the lack of adequate sites for 


storage reservoirs the run-off of this particular area cannot 
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be effectively controlled and constitutes a major part of the 
"Uncontrolled Area" in Figure H-l of the chapter on Hydraulics. 

The Little Ausable, the chief eastern tribu- 
tary, rises some six miles east of Exeter and flows south from 
near Hlimville, parallel to the main stream. About a mile 
west of Lucan, it turns to the west and joins the Ausable 
nearly four miles west of Clandeboye, about twenty-three miles 
meomeits source. In that distance, it falls about 155 feet or 
nearly 6.7 feet per mile. 

One branch of Black naan the tributary which 
drains the northwestern part of the watershed, has its sources 
east of Hensall, while another rises northwest of Zurich. 
Black Creek joins the main river about three miles west of 
Hxeter. 

Nairn Creek, in the southeastern part of the 
area joins the Ausable near Nairn, after flowing a little 
more than thirteen miles from its sources near Denfield, in 
Lobo Township. However, its average gradient is about four- 
Meeivereet) per mile and for six miles of its course is about 
nineteen feet per mile. This combined with a reliable flow 
of water made Nairn Creek, and particularly the branch once 
Called the “River Lyon" , the best source of water power in 
the watershed. 

The Ausable River falls nearly five hundred 
feet between its source near Staffa and Lake Huron. from the 
village of Staffa to below Zxeter, the gradient is 12.1 feet 


per mile, but from about four miles below Hxeter to the "Gorge" 
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1, 
Originally called Warren's Creek (1856). There was “a small 
sawmill on this creek from before 1846 till after 1858. 
(Bell's Mills, Lot 20, Con. III, Hay Township). Later a ~ 
carding mill was built there, and before 1870 another sawmill 
was built on Lot 20, Con. IV. ‘The existing sawmill is on 
ot). CON. til. 
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Called "Siddall's Creek" in 1857 and the "River Lyon" in 
OVO’ 
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near the ‘Villiams West - Bosanquet boundary the fall is less 
than three feet per mile on the average. At this point the 
river runs through a deep rocky ravine and falls about thirty 
feet in three miles, in a series of rapids. From the "Gorge't 
to the beginning of the "Cutt the average gradient is a little 
over three, feet per mile.s. From the mouth of the ‘Cut at Port 
Wranks to the source near Staffa, the length of the river is 
now about ninety-eight miles. 

2. Floods in the Past:- 

Although the Ausable was one of the larger 
rivers flowing into that part of Lake Huron, and though its 
valley extended so far inland, it was never of much importance 
as a waterway even to the Indians, This was due only in part 
to its tortuous course, to rapids or to lack of water. Lack 
of water, no doubt made some upper reaches useless in summer, 
but there seems to have been plenty of water between Grand 
Bend and Rock Glen, and doubtless also in parts of the river 
above these rapids. It should have been possible, with some 
portaging, to have used the river to a point within about 
sixteen miles of the Thames, but this was rarely done even at 
high sea The chief obstacles to the use of this lower 
part of the river resulted from the heavy and regular flooding, 
just as the low summer flow limited the usefulness of the 
upper river and some of its tributaries for the purposes of 
water supply or of water power. 

That these floods have always been a character- 
istic of the Ausable system, can hardly be doubted. It is 
Obvious that the lowlands in McGillivray, Stephen and Bos- 
anquet Townships have been regularly inundated for many 
centuries, while most of the rest of the river shows the 


"Plats" or flood meadows, and old flood channels which are 


a EE 


ia 
A portage from near Nairn to above Delaware is marked on the 
Canada Company Map based on the surveys of 1826 but Willson's 
account indicates that a longer route was preferred, 
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characteristic signs of flooding to be found on most Ontario 
rivers. Besides, it is evident that a great deal of soil and 
forest debris was brought down in the remote past by the 
floods and deposited in the low area along the lower course of 
the river, blocking long stretches below the "Gorge" with logs 
and silting up the channel between Grand Bend and Port Franks, 
due earliest extant description of the river for about 
eighteen miles above Grand Bend reads like that of a river 
above a log jam during the "run", 

This description is contained in the letter and 
report sent in September 1819 to the Royal Engineers Head- 
quarters at Quebec by Lieutenant Willson, and already referred 
to in the chapter on Land Settlement, A facsimile of a part 
of these documents is reproduced in this report. In the 
letter, Willson writes to explain why his survey was incomplete: 


"IT was not able to extend my survey further from the obstacles 
On the river. The number of fallen trees, and the quantity of 
drift timber being such as to prevent the passage of any canoe. 
Previously finding it impossible to proceed in a birch one from 
breaking it continually upon sunken trees in the river - I had 
purchased a wooden one from an Indian, but even with this 
though very small, I was not able to advance further in my 
purvey. Jt followed the course of the river on foot, for about 
ten miles to see if the impediment diminished, but the whole 
of the distance except here and there for 100 yards, was 
choaked up in the same manner. ~ Sometimes the accumulation 
would be such as to form almost a complete Causeway for above 
eyquarter of a mile along the river and elevated three or 

four feet above the surface of the water. - Where I stopped it 
had every appearance of being navigable for Bateaux a con- 
Siderable distance further as the water was Six and Hight feet 
deep, with but the least current. The Indian I had with me, 
Stated that in the beginning of the Summer before the water 
has much fallen, he is in the custom of ascending the river 
from whence to the Houses on the Thames in Delaware it was 
between twenty and thirty miles. - The only time to survey 
Saas river is in the Spring, the end of April’ or beginning of 
May, when a Canoe or light Skiff can pass over all obstacles, 
Beat least.most of them,” 


It was these obstacles which closed the river to 
Canoes and that they were due chicfly to floods is clear from 
portions of Willson's report. He says that as you ascend the 
river about six miles from the mouth the ground on the right 
"begins to lower ----- the soil to become clayey and loamy 
and a little further to show marks of being inundated every 


Spring ----- (between Port Franks and Grand Bend). After 
passing Grand Bend, ‘in about a mile the land on each side 
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of the river begins to shew marks of being inundated every 
Spring, it is»here about four fect above the level of the 
water in summer and shews evident signs of being overflowed 

to the depth of between 2 and 3 feet in the woods, which are 
here full of heavy timber, - The Indians state it also to be 
the case. - As you advance the land lowers, and continues to 
do so, until it is not more than a foot above the water. - 
About a mile before my survey finished this takes place, and 
continues at that level for near three miles, when the ground 
begins to rise, and in four miles further up the river 

attains that height as puts it above the rise of the water in 
the Spring. The body of water that then comes down must be 
very great, where it is confined to the banks, the river rises 
nine feet, and is between 60 and 70 yards wide, where it over- 
flows them, the rise is less than six feet, and the width not 
more than_thirty feet though with a depth of 12 feet close to 
the sidest, The extent of Country subject to inundation I 
could not ascertain very exactly, but can give a pretty correct 
Peneral outline of it, -" 


He proceeds to do so very accurately on the 
whole, though he slightly over-estimates the dimensions of the 
low ground, He then describes Lake “Burwell” and says that 


"from where the land is inundated in the Spring you may cross 
through the woods in a Canoe to this Lake -", Willson's 


estimate of the size of this lake is much greater than that 
made by Mahlon Burwell in 1826. ‘Willson says the lake was 
about six or seven miles long by three or four miles wide. He 
probably regarded all three small lakes or ponds, with the 
marshes between them, as one body of water. Burwell seems 
only to have seen the southernmost of the three (Lake Burwell, 
now drained). It is possible that Burwell'ts visit was later 
in the season than Willson's and that the wild rice in the 
Marsh was taller and made the area of water appear much 
Weiler. 

The references to the flooding of these low- 
lands continued through the early period. The permanent wet- 


ness of these lands and the regular flooding limited their 


1a 
The widths given appear to be those of the river at times 
of normal flow. 
aN ® 
Willson's letter is dated September 27, 1819, but it may 
have been written some weeks after his visit to the Ausable. 
Later descriptions of “Lake Burwell" (1846) mention two 
lakes joined by ‘a narrow gut". There appears sometimes to 
have been a third and much smaller stretch of open water 
beyond Smith Lake. 


a 
i 
} 
7 


so048S5' YIsoImm @ avis aeo twa vidosre. YIsv aietcpoen tom 


si? to doctenomth edt hetamiteserevovitialle ed ayo “ot 


yisys botsbiuel goisd WD edge pun os 
aad: to. Lovet dit evods tee? wo? Jods 


Dawoltxsovoe’ yiked To sate peter bi ewode” frie | 
ery -Aotiw ,ehoow of¢ mi ee © Sas & neewsed to d 
sodas pale tt etate Biteas sat * tt - ,todmid yee to List 
od hownithoo hrs 2 TeWwo foe l edt sonavbs. HOY Bh — «68S 

« iantpw oft ovodg, F001 S Heads Sree women wae tidag. 4d 
sha woerta eoded eidl hones Yovwe wr etoted skin »s t 
(ody ate noilw colin sesds taen Got Level Wade va eevar 
ewiz alt a1 nodetey ee ft wot of Doe ,eeit of: en 
tieotay ott “to sala eft oveda i atugien tiated ged? em 

i duow gwot eonos denth tad tetew fotybod) oat -aiiaige. om 
toylit- oid . cited ext of baakinos af gl eiedw {teeta 
“tr eteiw , abiw ab tay, OY has 08 Aeewted et bits , 76 
drsiyv add Sag , test’ aie gene neol ef safa ont. bad ‘a 
vis! Joot &f Yo Agqebh s,mitiw Asvoae soot yoatds hed?» 
‘sot@ahuunl o¢ testdva yoravoO- Yo gaedze eff egbla 


We ~dSi TO ont itue Lar 


ite visdorgoos YRer O28 ab. O6 ebooootg ra 


t-orpse ben “Llowantt edad eediteesh aedé sh blog 
Lois ‘yer, vow gaksod-odd at dedobaumt et bask edt ‘pieaaie ae 
e'aoelity) .“= oiled eldt of 80880 B RE ehoow say figie 

teat ‘sett t0otaerg dose at otal aidé to osta sift ‘to “odame 
isf-etd ayes mow Lliv sOS8L a LLowasel uoldeM yd 6B 
‘Lebiw-eslitia qwokt 4 otis. od gol eel eves’ to “be 
abiod 30 aeaee Aiea! Gonsts ffs ‘babtesot yids 

Lavi lretsw fo ybod smo es ~modd sesweod dodel 

Liewend aded) « iébty 40 PeoumspeRtaee edd noo oved Ot ¢Lt 
w tiaty é* { townul tadt sidFeaoy at 37 . (boats 


are Ft : ef oe tls: me er - 7 ay ; tae ~ . ie oe 
Nkicott ULlrw ert Teast Bos a aoe Llivw nadd moesea eae 


dovit’ thoage Yatew Yo sete off obam bas tolisd ssw 


nt ° 


-wOLopertt To sitbool ed? od eesderetet edt 


jor ey “bet sea yi 16° ‘out tguorted pountditoo | 


3 “44 
fi Wie gai es ae er via 
om betitiit gnihookt ts Lugeaee edt bas ehast ga ont ‘to 
SO ach obo Perce ee AB RN 2 ap EH 


swt 0b tiyba" eit SS Seodd bd of ‘aekqe oo 
all bed «Wo 


ee ey 345 d20 5 4 po + 
pave 8h ete “Jog refistqee, boda” i to 
ci’ ons oF Hiei’ etd od ts galsow: ry mod: 
ows nOtditesr (ast) "i towevt ‘soled 20): 
od Geuck dvitoa aieogys : OtenT 
/ aS Bw! sé Gig to sAotette votkeme 


| erty 
sis At pak: 


Liege i if AW : 


The Old Ausable at the 
site of Brewster’s Mill. 


Logs in the bank of the 
Ausable near Thedford. The 
figure gives the size. These 
may be part of the logs 
which covered the river “like 
a causeway” in 1819. 


Spring east of Staffa, Hib- 
bert Township. One of the 


higher sources of the Ausable 
River. 


ea 


settlement until after 1875, The situation had not been 
improved by the building of the Brewster milldam in 1832, 
which permanently flooded a large area and obstructed the 
mun-off of the freshets. By the fifties settlers were 

taking up farms around the edge of the drowned lands. They 
found that the floods made much of their level land useless 
except for pasture and were often forced to drive their stock 
into the sand hills to escape the freshets. They were in- 
clined to blame Brewster's dam for most of their troubles, 
probably more than the facts warranted. 

When the Canada Company's attempt to get rid 
Or the dam failed in the courts, these farmers burned the 
mill and destroyed the dam in the early sixties. The floods 
went on, however, and the dam was rebuilt about 1868, How- 
ever, since the new grist mill had auxiliary steam power from 
the first, the dam may have been smaller, and in any case the 
mill was converted completely to steam within ten years and 
the dam abandoned. 

In the meantime, the "Cut" to Port Franks had 
been built (1872-75). This greatly improved conditions south 
of the "Cut", but the run-off from Parkhill Creek and other 
streams still had to make its way to the Lake by the old 
channel. From Grand Bend to Port Franks most of this channel 
was never more than a few feet aS andwice and logs 
naturally jammed here in the freshets as well as at "the Bend" 
and above it, The area around Lake Smith was still flooded 
for many miles every spring and often at other times of the 
year, 

The cutting of another channel through the 
portage from “the Bend" in 1893 was largely a measure of flood 
control, but it was not completely successful. The ice often 
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ie } 
Willsonts soundings of 1819 give from 1¢ to 3 feet for this 
part of the river, It was always impassable for boats. 
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jammed in the "Cut" and backed up the water, and the risk of 
this happening was increased by the formation of sand bars 

at the mouth of the "Cut", as was the case after the freshet 
of 1894. The building of "a pier and water break" some ten 
years later probably helped to some extent, but the trouble 
continued. In 1906 "a bunch of Government Engineers" were 
again busily engaged near Grand Bend making preliminary 
surveys for more works intended to "give a better outlet to 
the waters of Lake Smith and other streams", By this time 
the inhabitants had apparently developed a healthy scepticism 
with regard to the result of these efforts. This attitude 
was not unjustified for "the Klondyke people" continued to be 
"flooded out" from time to time, if the ice was not success- 
fully out of the "Cut" at the breakup. 

Spring floods came to be accepted as natural 
and the fertile silt which they deposit is welcome to the 
landowners. Measures can be taken to prepare for them and 
lessen the amount of damage. But flash floods such as that 
reported at Parkhill on May 24, 1945, or that of July 15, 
1947, are another matter, Only control measures which include 
the whole watershed can lessen the probability of flood damage 
On the low lands near the mouth of the river. 

The "Cut" was cleaned out and enlarged in 
1922 and the river dredged above Grand Bend in 1928. These 
measures caused a temporary improvement at the best and some 
method of controlling run-off higher up is evidently needed 
to relieve the situation in the "Klondyke" area. 

Information about floods on the upper waters 
of the Ausable is more scanty and indirect. There are suf- 
ficient indications that they occurred as early and as often 
as on the neighbouring rivers. But unless the floods took 
place near an inhabited place of some size, or happened to 
interrupt the journey of some diarist or letter-writer, they 


usually went unrecorded in the early stages of settlement. 
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After the advent of the railways, the damage to roads became 
less important and it is noticeable that the concern of the 
public about floods has steadily increased since motor traffic 
and surfaced highways have become common, 

Except at harvest time, the flooding of farm 
property was of little interest to any but the owners, unless 
buildings or a large quantity of stock were destroyed. On 
the Upper Ausable, buildings were not often exposed though 
they might be cut off from the road in some ree 
Damage to mills or villages however was "news" and is more 
often reported. We are told that the two lots in North Exeter, 
through which the river flows, were long left vacant because 
they were often under water for a considerable time. Damage 
to bridges is occasionally indicated, though the layout of 
the main roads reduced the number of river crossings. Damage 
to mills is rarely mentioned, since the more important mills 
were mostly on smaller streams, where the freshet was less 
severe, 

a 

Few of the villages were exposed to flooding, 

and apart from the Grand Bend area, our information about 


floods comes from Exeter and Parkhill. The flooding in these 


-Villages was an annoyance rather than a danger, The branch 


of the Parkhill Creek, which flows through the village, is 
very small, but it none-the-less manages to flood an area of 
the town pretty regularly, the foundry and the neighbouring 
houses often having a foot or two of water over the lower 
floor. The railway embankment may possibly be partly re- 
sponsible for the extent of the flood in this case. At 
Exeter, very few buildings were ever exposed to the freshet 
and since there was no great quantity of ice at the breakup 


the damage was limited to more or less water in a few base- 


1 
“Particularly in part of the fourth concession of Biddulph. 


Their sites were probably chosen with floods in mind. 
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ments. Here, however, the flooding of the road was a serious 
matter since it blocked the London-Goderich highway and cut 
off the villages of "Francistown" and Exeter from each other, 
This sometimes occurred for a short time, and we also hear of 
flooding of the road near "Cameron's Siding", which delayed 
the mail for a few days. 

from the building of the Arkona Power Dam at 
Rock Glen the inhabitants of Arkona took an active interest 
in the breakup os the ice, and often assembled at the dam to 
watch it go cot. Dieiebruary jend, -L9lij, Ma beerwas hela vat 
Rock Glen for the purpose of cutting the icc and letting it 
away ----- that evening ----- the ice went out without serious 


damage ", This interest in the breakup went on until the dam 


OA 


went out of use 

unMpeence: Of fLoodingion the Ausabie.can, be 
found in the local newspapers for 1885, 1894, 1900, 1901, 
oe Lol] and, possibly, for 1905 and 1919 or 20, and it is 
@eear that this list is far from complete, even for the 
ehirty-five or forty years covered. Earlier files of these 
Papers would probably produce a similar list of. references. 
In 1934 damage to buildings at Port Franks was caused by bank 
erosion resulting from an ice jam which formed after a freshet 
meconuary, The flood of April 1957 was a serious one. The 
small stream at Parkhill rose nearly to the height of the 
railway viaduct and a jam of debris formed at the iron 
bridge north of the town. Roads were flooded in McGillivray, 
Stephen and Williams West. Highway No. 7 west of Sylvan was 


four feet under water and the bridge there was shifted three 


1, 
Forest Standard, March 10th, 1910, et al. 


Be 
Forest Standard, February 9th, 1911. 
i) 


The dam was blown up by the Government in 19335 to allow free 
passage to fish. It had then been disused for some time. 
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inches by the flood . In May 1945 Parkhill was flooded again. 


Stores were undermined, streets washed out and the foundry 
flooded. Highway No. 81 from Parkhill to Strathroy was under 
water in many ee 

The flood of 1947 was serious all over the watershed. 
Parkhill suffered once more, Highway No. 7 was undermined 
near Sylvan. Roads and culverts were washed away in the 
Parkhill neighbourhood. The Pinery Road (No. 21) south of 
Grand Bend had to be closed when the bridge over the “Cut” 
was damaged. There was also flooding, which closed this road 
between Port Franks and Ipperwash though only part of this 
was caused by tributaries of the Ausable. In the upper part 
of the watershed, Highway No. 83 was overflowed ‘several feet 
deep, and closed to traffic, The highway at Exeter was 
flooded but not so seriously and there was flooding at Crediton 
and on the tributaries over a wide area. The bank of the 
river was washed away at Port Franks and six cottages Lange 
5. Physical FeavuRe s Affecting Floods:- 
(a) Soil Slopes, Soil Types and Soil Conditions:- 

The surface slopes drained by the Ausable, 

Parkhill Creek and their tributaries have a fairly high 
gradient. The general slope to Lake Huron for the upper part 
of the watershed is in a southwesterly direction; for the 
lower part, in a northwesterly direction. The part of the 
watershed between Lake Huron and a line through Arkona, Park- 
hill and Mount Carmel has an average slope of about 28 feet to 
the mile, or .53 per cent. Figures showing the slopes for the 
watershed will be found in the chapter on Land Use in this 
report. The rapid run-off from this area was blocked by the 
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Parkhill Gazette, April 29th, 1937. 


ap 
Ibid. May 24th, 1945. 
Oe 
Parkhill Gazette and Exeter Times, April 10th, 194”. 
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sand hills and forced to spread out over the ME as) s) Utt Gd. 
it could find its way through them to the lake. 

In conjunction with slope, the nature of the 
ground surface, resulting from the type of Soil, plays an 
important part in determining the amount of run-off. The 
rate varies from that from rock, (which is, of course, the 
maximum) through those from impervious clay, mixtures of 
clay and sand, sand, gravel and finally that from catchment 
basins, such as swamps, swales and lakes, which have the 
Minimum of run-off, unless already full of water. The Ausable 
Watershed has a high percentage of less absorbent soils - 

74,06 per cent of the total drainage area of 665.4 square miles. 
In the section above Springbank, the percentage is 83 per cent. 
This high percentage of heavy soils together with the somewhat 
steep slopes produces a quick run-off which is a major factor 
in causing floods. This condition may often be greatly 
improved by contour ploughing and strip-cropping which would 
also save the loss of much top soil, 

The condition of the soil at the time of rain- 
meee also affects run-off. If it is frozen or saturated, the 
rate of run-off will be greatly increased. If there is ice, 
the rate would approach that from rock. On the other hand, 
when summer rain follows a period of drought, the rain is at 
first absorbed by the soil until saturation is reached. After 
that the run-off would be about as great as that from rock or 
frozen ground. 

(b) Forest Cover and Catchment Areas: 

The extent of forest cover has an important 
effect on the natural water storage capacity of any area, 
especially on impermeable soils. The extra storage capacity 
provided by the "forest floor", undoubtedly tends to equalize 
Tun-off to some extent throughout the year, maintaining 
Summer flow in most cases and reducing the suddenness and 


velocity of floods, and thus limiting their destructiveness, 


ant 


LO 


aid Tevo JuO BROS et beotot baa etiid bots 


ati 
ouBl af oF went dauordd yaw: ett fabt bitoo — 
j C u oh dt ,edolma dtiw solttonupmoe’ ma) 
in _fioe to sayd oft mott anitivess ,sostiwe 5 ue 
" .Tlo-mut Lo ¢avone edt gataimtevan nt. $2sq tusd tog 
my <3 er Hot dw) <door mort tadt mort eelisv Bm 
TO volo avoivioqud mort eek davis, (4 
t steo wort? tad? vilent? baa Levers (puke , base bre 
eit oven dolaw ,cetel bap nelawe ,eqmewa es dove |, eceh 
dgesh et’ ‘ ‘ic ffirt yoreals neafns ,Tto-aut To Rained: 
~ al inedioads a@el éapdoesaed Agia ead -pedeted 
Leu : oOo sete ssentatd Lotod orft Yo tne0 teq 
i) rvoneq ond Agedenttde evods no isqes oat 
ee ij dtiw cerde,et eiioe yraed To Sspedmeotedq dpid al 
Bt t ‘otdw tto-nus aolug s eeoubomg seqots ‘ase 
i od natio yam notebiaes aid sheet pnicuag 
b fit ;joto-qiute Sap goidguolq avodnod yd sovont 
Lior gos dom to esol adv oret. Of 
tis’ 1i¢ edt te Chow eft to noktibnoo ed? | 
it ,Joteivtes to nesott eb dh Wo ~Tlosaes atostis oats £ 
‘ kt ones t .beasetont yloaets ed Ditw ttomnirs to &t 
,boad tehto eft 20 .Aoot mott dsts doeotqgs b Leow atat 4 
te ef ots _ddgjuo1s to Botteq # awollot ofet temme 
r baton sottatudse Cerne Caome att yd bedzoeds 


JB! VOOR! 


.BoIR Vag 


yetoagen sgetote atixe oi .aLtoa -eldaomrogmt no vilstog 
asilstne oc abned vi beddrobay Wi ektok? Hart oe ont i) pen 
guinisinienk , wey sat iodguorutls tnedxe euoe: aif 1 

bie axetiohbue oft actoubes bas OE8o ‘Faon nt welt 
ssetievitoutta eb tiedt gid Emit audd ban. 20001 3 wi 


ADDON Motil F 


alt ns tasers ap duods ed bivow }lo-nyt odd | 
boomy mere 
‘enetA tnesiosed bas teved) Jaetot: | 


‘ 


eal teveo daetol.to faetxe cont 


m 


io vittosaes essiode tetaw [etutan edt no Fat 


yi 


U 


Ae dit oie oy aye a 


" cs ro! 6 


Sess oe 


How far forest cover limits the volume of floods is more 
difficult to determine, since great floods have occurred and 
still do occur in areas which are more than ninety per cent 
wooded. Forests retard the melting of snow and ice and 
should they hold the snow until heavy spring rains occur at 
the same time as a sudden thaw, the result is a greatly 
increased run-off, which sometimes causes floods of greater 
magnitude than usual . However, such a combination of flood 
conditions is somewhat exceptional and such risks can be 
provided for by adequate flood control measures with the 
proper balance of forest cover which is in keeping with good 
conservation practices. The increase of forest cover in the 
watershed from the present 77 square miles to the 108 square 
miles recommended in the Forestry Chapter of this report, 
would improve flood conditions rather than the reverse. 
Catchment areas were once numerous in the ° 
Ausable Watershed, and formed an important source of water 
Supply for many of the tributaries. The only lake in the 
watershed was Lake Burwell, now drained except for a small 
remnant known as Lake Smith. This lake, with its surrounding 
area of marsh and cranberry swamp, can hardly be regarded as 
a catchment area, but swamps and swales were once common - 
some of them of large size. Much of the centre of Hay Town- 
ship was covered by swamp in 1856 and one third of the town- 
ship was reported as swampy in 1881. A large area of swamp 
Still exists in Hay and, being close to the headwaters, is 
ideally situated for summer flow. A reservoir at this site 
could be used both to increase flow in dry seasons and to 
some extent to retard run-off in flood time. Stephen also 
had large areas of swamp (38 per cent in 1881) which have 


been drained to a great extent, and this is the case with 


a. 
This is recorded to have occurred more than once on the 
Thames, 
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the smaller scattered areas in some of the other townships . 


The “black ash swales" characteristic of areas of heavy soils, 
were very comnon on the watershed, and in many cases, dried up 
after being cleared, without any artificial drainage. The 
effect of the disappearance of these surface storage areas on 
summer flow is discussed below, They must originally have 

Mad an effect on floods by retarding run-off, but after pro- 
longed wet weather when the swamps and swales were full, the 
run-off from tnese areas would be retarded very little, if 

at all. Under-drainage, and especially tile drainage, must 
have increased the rate of run-off, but in many parts of the 
watershed it was an essential agricultural improvement, and 

in any case, chiefly affected the central part of the water- 
shed since swamps were less common in the northern and 
southern parts, 

@. Causes of Floods:- 

Summarizing the preceding remarks, it is seen 
that the rapid run-off for the watershed, except for the dis- 
puted question of artificial drainage, is due entirely to the 
physical characteristics provided by nature. Except for the 
Hay Swamp there are now no natural physical features to retard 
run-off or conserve precivitation, The slopes to the tribu- 
taries and to the river itself are fairly heavy over much of 
the watershed with the result that flood waters have always 
surged out into Lake Huron carrying rich top soil with them 
to enrich the “Flats and are lost for any useful purpose, 

Ice jams at the mouth of the river and high lake 
levels also contribute to floods and are discussed more fully 
later in this report, 

0. Low Flow:- 
A writer of 1858 gives the following description 
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A "wet" area presumably existed east of the village of 
Centralia, since the London Road was diverted to the west be- 
fore 1846, long before the village site was laid out in 1870, ° 
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O1 the river: 


Mihe Sable ----- drains a large extent of the County (Huron) 
but it is only an indifferent, unattractive stream, insofar 
as size or scenery are concerned. There are a few spots 
where the current is pretty rapid, and where tolerable mill 
Beavileses are secured, But, in general, it is a dull, 
dirty, sluggish stream, crawling with a motion scarcely 
Visible, between low mud banks, which in many places give it 
more the appearance of a stagnant frog pond than of a wood- 
land river -----', 


3 


The description is too highly coloured and does not apply to 
all of the river, but it has a recognizable element of truth. 
The sluggishress was dve to low gradient in long stretches of 
the river and the dirtiness and "mud" banks chiefly to bank 
erosion during floods, but the difficulty of finding mill 
sites was complicated even then by the regular shortage of 
water in many of the streams, some of which dried up completely 
in dry summers, In some places a good fall and reliable flow 
could be found at the same spot and groups of mills were built 
at the best of these, which were either far up the river or 

On spring-fed tributaries, such as the "River Lyon" at 
Carlisle or the streams which fall into the "Gorge" at Bart- 
Jett's Mill and Reck oa The most important mills 

actually on the main river were at Exeter. It is possible 
that even these were sometimes seasonal in their operation 

and this probably was the case with the three or four grist 
Mills between Exeter and Ailsa Craig in the sixties. From 
the source just quoted, we learn that in 1858 “the scarcity 

of sawed lumber in past years" in the area was due to many 
Sawmills being too small and others “on the streams which were 
dried up or frozen up several months of the year ". At this 
date, although more than 60 per cent of the watershed was 
still wooded, settlement had made considerable progress and 


there were some fairly large cleared areas, But it was even 
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There were mills at all these points by 1846. 
Bs 
Transactions of the Board of Agriculture, 1858. 
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Cottage undermined by 
Ausable at Port Franks. 


Ruins of mill at Rock Glen 
near Arkona. There was a 
grist mill here in 1846. 


Foundry at Parkhill. The 
marks of frequent flooding 
can be seen on the lower 
walls. 


The Little Ausable near 
Clandeboye ‘’Teetotal dry” 
September 10th, 1947, as in 
August, 1843. Looking up 
stream from the Highway 
to the old bridge on the 
“London Road’’. The channel 
has been straightened. 
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then no new thing for mills to be short of water in summer. 
More than fifteen years before, in 1841, a traveller visited 
the new mills near Clandeboye in late summer and reported 
that ‘the supply of water was not sufficient for the constant 
working of the Bee ois Two years later, in 1843, the 
Little Ausable was found to be "teetotal dry” at near the 
same place by a traveller on the London Road. 

It is not surprising that steam power was 
introduced very early and that there were probably more steam 
grist mills and sawmills on the Ausable in 1860 than on the 
Humber, although that area was much more accessible and more 
advanced, Sawmills could be run profitably on a seasonal 
ee and some water-driven sawmills continued to operate for 
a long time, but it was a different matter with flour mills 
and woollen factories and as time went on more and more of 
these changed over to steam. 

Low summer flow then, is of long standing on 
the Ausable, but there can be no doubt that the situation has 
grown steadily worse since the country began to be opened up. 
Dr. Dunlop, in his enthusiastic description of the area, 
remarked that there were enough streams “for every farm to be 
Burnished with a share of one", but added "----- it“issto be 
expected that in the course of cultivation many of these will 
be greatly impaired or perhaps totally dried up ----- LS 
has certainly been the case, and a large proportion of the 
smaller streams in the watershed now dry up in summer com- 
pletely, or in part. The Little Ausable was as "teetotal dry" 
near Clandeboye in September 1947 as in August 1843. Even 


some of the permanent streams are often reduced to a mere 


ae 
Canada Company Pamphlet, 1846. This sawmill appears on the 
Canada Company Map of 1849, but not on a map of 1846. 
i The late summer was a slack time in any case, and the rush 
of work came in the spring with the floods. There were 
several sawmills on Moray Creek. 
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poicklexof water ,iof@lattle usefor any purpose, 

The headwaters of the main river, and of Black 
Creek, are fed by springs, but in the central part of the area 
many of the streams drew a large part of their water from 
Swamp areas or swales. There were still some thousands of 
acres of swamp in Usborne, McGillivray and Biddulph in 1881, 
although the total was much lower than in Hay and Stephen 
Townships, where there was little ae CO Ae oe The spread 
of tile drainage and heavier lumbering in the next thirty 
years must have greatly reduced these areas of surface water 
storage, on which many of the streams depended for their flow. 
It was because of this dependence on the overflow of swamps 
and swales, which failed or was reduced in dry summers, that 
these streams were sometimes unreliable in early days. The 
complete drainage of these areas would naturally aggravate 
this situation, since it substituted a quick run-off of 
surface water for the more gradual overflow of the catchment 
areas. Whether it has also had an effect on the water table 
is difficult to estimate with the available data, but there 
are some indications that this may be the case, in some 
areas at least, 

Further study of the problem of water supply 
and a good programme for the protection of source areas could 
do a great deal to improve the summer flow, though it could 
not be expected to make every creek clear, cold and permanent. 
The lack of good streams may be no serious handicap to farmers 
in the area at present, since other sources of water supply 
are usually available. However, a running stream in a pasture 


is always a desirable asset and sluggish trickles and standing 


ae te cee 


Under-drainage was not uncommon in the first three townships 
by 1881, but the proportion of tile drainage was still low. 
There were 965 acres of swamps reported from Williams West, 
and none from Williams East. Ontario Agricultural Com- 
mission Report, 1881. 
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S May become a menace to health even in an area without 


“ge towns. 
rf. 
a ‘The protection of source areas and the control 
floods, would be of great benefit to the Ausable region as 


ny part of the Province. 
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CHAPTER & 
GROUND WATER 


mee ceneral i- 

No consideration of river valley development 
or of conservation or of re-development of agricultural 
areas could be adequate or in any way complete without some 
mention of that water which occurs beneath the surface of the 
earth, and particularly of that part of the sub-surface 
water that is within the zone of saturation, the ground 
maver, for it is this water that is primarily responsible 
for the continued flow of surface streams and that supplies, 
to a very great extent, our domestic and industrial needs, 


The water of the earth may be divided into 


(1) Water in the atmosphere. 
(2) Water on the surface of the earth, 
(3) Water below the surface of the earth, 

The water below the surface may in turn be 
Givided into three: 

(a) That above the zone of saturation. 
(b) That in the zone of saturation, 
io}, That in the interior of the earth. 

The water in the atmosphere is perhaps primarily 
the concern of the meteorologist; that on the surface, of 
the Pre eenilic engineer; but that below the surface is directly 
the concern of the geologist, the agriculturalist, and the 
engineer, 

There is, in general, an upper limit within the 
earth's crust below which the permeable rocks are saturated; 
this upper limit is called the water table and it forms the sur- 
face of the zone of saturation. The water within this zone 


is the ground water, 
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Practically all the water recovered from 
the zone of saturation, that is, ground water, is derived 
from the atmosphere. Most of it reaches the earth in 
the form of precipitation either as rain or snow, Of the 
precipitation falling on the ground, part is immediately 
carried away by streams as surface run-off, part evaporates 
either directly from the surface and from the upper mantle 
of soil, or by transpiration of plants, and the remainder 
sinks into the ground ultimately to be added to the ground- 
water supplies, 

The. proportion of the total precipitation that 
Sinks into the ground will perena largely upon the type of 
soil or surface rock and the topography of the area upon 
which the moisture falls; if the surface deposits are of 
Sand or gravel more water will sink in than if those deposits 
were of clay; if the region is hilly and dissected by num- 
eérous valleys more water will immediately drain away than 
if the surface is fairly flat and but little dissected, 
Steady precipitation over considerable periods willvfurnisch 
more water to the ground-water supply than will torrential 
rains; in this case the run-off may be nearly equal to the 
total precipitation. Moisture falling after the ground 
Surface is frozen will not usually find its way below the 
surface and therefore will not materially replenish the 
ground-water supply. Light rains falling during the grow- 
ing season may be wholly absorbed by plants, The quantity 
of moisture lost by direct evaporation depends largely upon 
temperature, wind and humidity. 

It.is evident then, that the percentage of the 
total precipitation disposed of by run-off, evaporation, 
or percolation below the surface, is difficult to determine 


and depends to some extent upon local factors. 
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That part of the precipitation that sinks into 
the ground finds its way downward until it reaches the 
ground-water level or until it comes into contact with a 
layer of rock which is impervious to its passage; such a 
layer may hold the water some distance above the general 
ground-water level. This is known as perched water. If 
the ground-water level is at or near the surface there 
Will be a lake or swamp; if it is cut by a valley, there 
will be a stream, 

The conditions under which ground water occurs 
and the factors determining its quantity, quality, and 
possible recovery are many. This water is directly 
associated with the rock into which it percolates and as this 
rock may (and in Southwestern Ontario does) vary in its 
physical properties from place to place, so will the condit- 
ions affecting the ground-water change, 

Because of the large quantities of water that 
are daily consumed from underground sources, it may be thought 
that precipitation cannot furnish the entire supply. How- 
ever, when it is remembered that a layer of water one inch 
deep over an area of one square mile amounts to about 14,520,000 
gallons and that, in Southwestern Ontario the annual pre- 
cipitation is perhaps in the order of 30 inches, it will bs 
seen that over 420,000,000 gallons fall on each square mile 
Cach year. If we estimate that only 10 to 20 per cent; (surely 
a conservative estimate) of the annual precipitation reaches 
the zone of saturation there is still an appreciable quantity 
of water available to recharge the ground-water supplies, 

It is not implied that the ground-water supplies 
are inexhaustible. So long as the annual recharge, that is, 
the quantity of water reaching the zone of saturation is 
equal to or greater than the quantity withdrawn, the ground- 


water supplies will not materially decline. Unfortunately, 
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however, there are parts of Southwestern Ontario where 
this condition does not prevail, It is common knowledge 
that once permanent streams are now dry, that many springs 
have disappeared and many wells have failed. Such a 
condition is in large measure the result of cutting down 
of forest trees, draining of Swamps, and bringing into 
cultivation areas that perhaps should have been left as 
wood lots. In general, the same quantity of moisture is 
falling now as before the streams ceased flowing, but, so 
far as ground water is concerned one of the most important 
results of the aforementioned conditions is the great in- 
erease in surface run-off, culminating all too often in 
disastrous floods and reducing greatly the quantity of water 
that formerly went to recharge the sub-surface supplies. 
Couple with this the increase in population with its ever 
increasing demand upon ground water for both domestic and 
industrial needs, and it is not difficult to see that the 
ground-water resources will still further decline unless 
some remedial measures are taken. 

Getting back to the geology of ground water; 
all sedimentary rocks are to some degree porous; that is, chevy 
possess pores between the individual grains of which they 
are composed. ‘water stored within the rocks mainly occurs 
as filling these spaces. A very fine-grained rock contain- 
ing water may have such small pores that the attraction 
between the rock and water is great enough to hold the water 
in the rock; such a rock will not yield its water to wells. 
Those rocks that yield their water readily are called aquifers; 
those that do not are impervious beds. 

For the present purpose the geology of South- 
western Ontario may be divided into two parts; the bedrock 
and the overlying unconsolidated glacial deposits. 

The bedrock consists of layers of limestone, 


Shale, and sandstone that when viewed at an isolated out- 
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crop generally appear to be flat-lying but that, regionally, 
are known to dip from 10 to perhaps 40 or 50 feet a mile in 
a general southwesterly direction. These rocks are sedim- 
entary in origin, having been formed from sediments deposited 
in bodies of sea-water, later to be consolidated into 
mard rock, 

The water-bearing properties of the various 
types of rock constituting this sedimentary succession vary 
greatly. In general, the shales, being fine-grained, are 
the poorest aquifers while the sandstones and limestones are 
considerably better, 

No special study of the water in these rocks 
has been made, but they have been IMapped over much of South- 
western Ontario so that the distribution, thickness, and 
general physical characters of the several formations are 
fairly well known. In the area bordering Lake Erie, the 
bedrock has been penetrated to various depths by wells drilled 
for oil and gas and a study of these driliing records has 
yielded some general data regarding water. Thus it is that we 
know of occurrences of fresh water generally in the upper part 
of the bedrock; of sulphur water somewhat Lower? andor salt 
water at still lower depths, 

Overlying the bedrock is the glacial drift. 
During the final stages of geological history great accum- 
ulations of ice formed at several centres in Northern Canada. 
Due to the pressure exerted by the immense thickness of ice, 
the ice moved out in all directions from these centres, 
covering large areas with a continental ice sheet. As the 
ice advanced it picked up great quantities of loose rock 
which it carried along and which was deposited when the 
ice finally retreated by melting. This material is un- 
consolidated and called glacial drift. Several advances 
and retreats of the ice sheet took place and each retreat 


left its accumulation of drift on the surface over which it 
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Thus, over most of Southwestern Ontario the 
bedrock is covered with drift ranging in thickness from zero 
in parts of the Bruce Feninsula to over 600 feet in the 
region north of Toronto, 

Generally, the drift consists of boulders and 
pebovles of various composition and size embedded in a matrix 
of clay to form a more or less impervious mass called 
boulder clay. Intermingled with this and commonly in a most 
complex manner, and also lying above, below, and between 
successive till sheets are beds, lenses and pockets of water- 
laid sand and gravel which form the chief water-bearing 
members of the drift, 

Throughout the greater part of Southwestern 
Ontario most of the ground water supplies are directly 
associated with the glacial drift. 

&+ Huron County:- 

The mantle of Huron County is believed to be 
of reasonable thickness so that the possibility of there being 
deposits of water-containing sands and eravels within Dior at 
the base is likely in most areas, Clay moraines of the Horse- 
shoe moraine extend through the western part and an area of 
drumlins north of Blyth continues north and northeast beyond 
the county to Meaford. The shorelines of glacial Lake Whit- 
tlesey extend from the southern part of the county up along 
the Lake Huron slope, and the shorelines of glacial Lake 
Warren also extend north and south through the western part 
of the county. Presumably there are deposits of outwash sand 
and gravel associated with the clay moraines, and deposits of 
Sand and gravel along the shores of the glacial lakes. Deltas 
formed in glacial Lake Warren at Goderich and Bayfield by the 
Maitland and Bayfield Rivers respectively, may constitute 
favourable sources of ground-water supply for those vicinities, 


Bayfield, Lucknow, Zurich, Clinton, Seaforth and 
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Wingham secured community supplies from wells. Hixeter is 
dependent upon springs. The Seaforth and Clinton wells are 
in bedrock and the water is believed to come from the 
Norfolk (Onondaga). The wells at Seaforth are 240 feet deep 
and those at Clinton 350 feet. The mantle at these locations 
is comparatively thin, being but 70 feet. The water of the 
other communities named is drawn from the mantle, and except 
in the case of Bayfield is thought to be of glaciofluvial 
Prien, 

But little was learned with regard to ground- 
water conditions and problems in this county. It was reported 
that in the drought of 1944-45 there were many complaints 
about wells going dry in rural areas, and some of these were 
stated to have been drilled into the bedrock. ‘The areas 
affected seem to have been particularly in Ashfield Township 
north of Lucknow. This section is poor agriculturally since 
it is relatively flat and poorly drained. It is believed, 
however, that most of the shortage affected shallow dug wells. 

A ground-water matter of interest, although 
not an immediate problem, is believed to be a study of the 
ground-water resources of the acquifer supplying (C1 inton land 
Seaforth, It would be desirable also to make a somewhat 
detailed study of the pleistocene of the county, but this 
also can wait for a convenient time. 
$. Lambton County:- 

The pleistocene of this county is marked by 
the ‘yoming moraine, extending from the northeast and be- 
coming inconspicuous west of Petrolia, Apparently there are 
also several low-lying offshoots, Another feature of note 
is the number of beach ridges formed in glacial lakes, be- 
tween Alvinston and Arkona. Finally, there is a blanket of 
Sand formed in the glacial lake by waters poured froma 
river corresponding in position to the present Thames. Kettle 


Point shale is at the top of the bedrock throughout the county. 
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The ‘/yoming moraine and its branches are said 
to be good water producers, so that it is seldom necessary “to 
go deeper than 12 to 18 feet in order to obtain a good supply 
of water in that area. ilscwhere in the county the drilled 
wells usually go to rock, a distance stated to be 60 to 80 
feet. The occurrence of salty or sulphurous water in these 
wells is not reported to be a problem, leading one to believe 
that they do not go far into the bedrock, 

An area east of Courtright is one which is 
reported to have experienced some difficulty in obtaining 
ground-water supplies, There was much water-hauling during the. 
1944-45 drought, in the vicinity of Petrolia, That community 
gets water from Lake Huron, an indication of the dirt iecui eyo. 
Obtaining good ground-water SUppliss “in any quantity, O07! 
Springs has a privatcly-owned spring from which water is hculed 
and peddled, Many ponds are said to have been dug recently.) im 
order to conserve well Supplies. Many seepages are reported 
along Bear Creck, which runs through Petrolia, and springs at 
the headwaters. This water is presumed to come from the 
lacustrine sands of the glacial lakes. 

Forest and Watford have sub-surface supplies. 
The \Jatford well, about 20 years Old, is 105 feet deep and 
« feet into shale. The water is said to be satisfactory, al- 
though somewhat sulphurous. The wells at Forest are 140-150 
feet deep and 48-57 feet into shale. The water is said to 
come from the top of the rock, the wells having been drilled 
into the shale to provide room for an air lift. The water 
Stands at a level 90-110 feet from the surface, and iS said to 
have risen within 16 feet of the surface when the first well 
was drilled. It is notable that this supply is not salty, even 
though the bottom of the well is considerably into the rock, 
Rural wells in surrounding country were said to have been 
affected by the installation of these Forest wells. The wells 


are not pumped beyond 50 gallons per minute, as otherwise clay 
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is said to be drawn in, 

information regarding the occurrence of grouad 
water in this county is comparatively limited, It is obviously 
advisable to work toward securing more complete data, part- 
icularly for the areas which have reported difficulty. 

4, Middlesex County: - 

The mantle of this county is prevailingly hick ; 
generally, so that in rural arcag Satisfactory water supplies, 
may be secured from within or at the base Gis ENO pitt. Eos 
of the county is ground moraine, but there are several clay mor- 
aines of the Horseshoe moraine, and there are valley trains be- 
tween and at the ends of these moraines. The deposits of sand 
and gravel on the surface, formed by glacial waters along spill- 
ways and outlets, are favourable for ground-water accumulation. 
No water-supply problems in rural areas during recent periods 
of drought, except possibly in the vicinity of Melbourne, asec 
reported, Here, as elsewhere, shallow wells, particularly in 
till, have failed in time of drought. No difficulty in securing 
water in drilled wells is reported, although wells drilled into 
bedrock are always confronted with the possibility of striking 
salty water. 

Several communities in this county depend upon 
Sub-surface supplics. These include London, Strathroy, Glencoe, 
Lambeth and Parkhill, and the water in each case is believed to 
come from sands and gravels in the drift. The wells at Strath- 
foy are only 50 feet deep and those at Glencoe have a maximum 
depth of 147 fect. The smaller wells at Strathroy are thought 


BO be located in a valley-train deposit. Strathroy was not 


Visited, but according to report. bhere 19 nosdit lien ty. ine] 


bringing in of new wells through the use of sand-points. So 
far as known, all of these supplies are reasonably potable, 
except the one at Parkhill which is reported to be sulphurous 
in character, 


Ground-water resources in the vicinity of London 
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Seo 
are a subject of controversy, Originally the city supply came 
from springs located within the city in Springbank Park on the 
south side of the Thames River, These springs were developed 
to their maximum, the water gathering in collecting basins at 
the base of the terrace on the south side of the valley. Many 
years ago as this spring supply became insufficient, the city 
committed itself to a programme of well development. At 
present there are about 32 wells ranging from 90 to 130 feet 
in depth, located in and near the city, most of them in the 
valley of the Thames River or nearby on adjacent terraces. In 
addition, many test holes have been drilled and many wells 
formerly in use have been abandoned, As the need for more 
water arises, more wells are drilled. ‘The city has the 
advantage of being the location of the office of the Inter- 
national Water Supply Company, which works in close co- 
Operation with the city administration. In the summer of 1945 
additional wells were being drilled on the flood-plain north 
of the city. The city had also gone to the vicinity of 
Lambeth, to the south, to augment its supplies. 

It has been reported that there is a likelihood 
of water shortages developing. ‘he city authorities explain 
that any shortage which seemed likely to develop over the 
past few years has been related to the impossibility of getting 
labour and materials for the drilling of new wells. Contro- 
versy has also been around in connection with the claim that 
the installation of wells and the excessive production from 
them has seriously affected smaller wells of home owners and 
farmers, 

The surface bedrock of most of the county is the 
Hamilton formation, mostly shale and a smaller amount of lime- 
stone, in the western part, and the Norfolk formation composed 
of magnesium and calcareous limestones in the eastern part. 
Presumably, as elsewhere, freshwater supplies from the fissures 


near the top of these formations may with luck produce potable 
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water. Non-potable water is a great possibility, particularly 
if the wells go to any depth in the bedrock. One flowing well 
at the west end of the Springbank Park, believed to have been 
drilled into the bedrock, produces a highly sulphurous water, 

For the time being therc seems to be little need 
of detailed study of the ground-water geology in rural areas 
or in any of the towns of this county using well or spring 
water except London. With its present populationgoer #82000 
and further growth in prospect, it would seem logical that as 
complete knowledge as possible with regard to the ground-water 
resources in the vicinity be developed. A thorough and 
detailed study of the plcistocene in this ViCini Gye Veipicst. in 
order, so that the extent and relations of all water-bearing 
sand and gravel deposits may be learned, Inspection of the 
well records of the International Water Supply Company and the 
Public Utilities Commission of London should contribute to 
this study. All subsequent testing and drilling should be 
Closely followed, International Water Supply Company and 
London city officials may have great faith in their ability: GO 
continue increasing their supplies from sub-surface sources, 
but it is believed they would benefit greatly from geological 
study and advice. 
©.) Perth County:- 

In spite of the fact that Perth is covered with 
a varicty of glacial deposits, wells drilled to or into the 
bedrock are reported to be widespread and numerous. This 
Suggests cither that the drift is thin at least in some places, 
or that it is poor in available ground water, or that supplics 
from the bedrock are better. Tho glacial deposits include 
clay moraines, which are part of the Horseshoe moraine, and 
sand moraines, also ground moraine and valley trains. The 


Valley trains are of course along the principal natural drain- 


age lines and in some cases connecting them. Eskars are a 


prominent feature in Elma Township, A drumlin area extends 
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north from Listowel. 

No difficulty appears to have been experienced 
as regards sub-surface supplies in the rural areas, although 
as stated it is notable that wells are drilled into bedrock, 
many of them as much as 180 or 200 feet in depth, In the 
Vicinity of Mitchell, the rural wells are reported to go to 
the bedrock, at an approximate depth of 75 feet, where they 
strike good water. Practice is to case off sand and gravel 
acquifers in the mantle because water from these SOunces ic 
likely to contain troublesome silt or fine sand. The mantle 
is reported to be approximately 75 feet thick at Listowel, 
where a plentiful amount of water under pressure is found az 
the top of the bedrock. Wells in the Vicinity of Guratrord 
are also reported to secure their water from the bedrock. 

Stratford, St. Mary's, Listowel, Mitchell and 
Milverton have supplies from springs or wells. ‘MThat for the 
first two of these apparently comes from limestone (Onondaga) 
of the Norfolk formation. The artesian well at ct. Marys 
has a depth of 150 feet, and Stratford has six wells ranging 
in depth between 550 and 650 feet; these wells penetrate 100 
to 125 feet of mantle. The Stratford supply apparently is 
ample, but the city officials are at present (September 1945) 
Concerned as to the possibility of contamination of the water 
Supply by sewage from a veteran's settlement contemplated for 
am area just east of the city limits. According to reports, 
this community is to have individual septic tanks, 

Listowel has three wells ranging in depth from 
et0 to 338 feet; the water is probably from the Akron-Bertie. 
The Milverton supply comes from the bedrock, either the Akron- 
Bertie or the Selina, and that of Mitchell from an acquifer in 
the drift, 

There are believed to be no immediate ground- 
water problems in this county. The matter thought to be most 


in need of study when the time becomes available is that of 
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the ground-water resources of the bedrock. It would seem 
from the available evidence that the limestone of the Norfolk, 
and most of it is limestone of one sort or another, contains 
considerable fresh water, much of it obtained from wells 
within the formation, Its quality should be confirmed and 
the extent of the area from which suitable supplies might be 


drawn determined, 
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HYDRAULICS 


1. THE FLOOD PROBLEM: 

1. Natural Conditions 

The serious flood problem on the Ausable Watershed 
is confined to en area of approximately 6,920 acres situated 
in the low-lying land inshore from the sand dune area near 
the original mouth of the river. Three areas, which are 
usually considered separately, are the hamlet of Port yranks;, 
the Thedford Flats, and the Klondyke area of which the Haig 
Farm forms a large part. A fourth area which is quite local 
is@Parkhill ,Widkage. This constitutes a nuisance flood and 
disrupts some industries for a short time but is not of the 
Magnitude of the other three, Before dealing with these 
Sections separately it would be well to review the history 
of this part of the watershed and varticularly the natural 
features of the area before it came under cultivation, 

The flats are believed to have been represented by 
a bay in the shore of a higher post-glacial stage of Lake 
Huron, which was cut off from the lake by a bar, which forms 
dunes along the present shore. This lagoon became practic- 
ally filled with alluvial and peat deposits leaving what was 
originally Lake Burwell, approximately ten feet above the 
level of Lake Huron, The accompanying map (Fig. H=-1) which 
is based on early surveys and supported by the memory of old 
Settlers, shows the approximate yvosition of Lake Burwell, as 
it was in relation to the present Lake Smith and as it is 
believed to have existed in pioneer times, 

In addition to the large area occupied by Lake 
Burwell itself it will be seen that the area immediately 
Surrounding the lake was marsh, thickly covered with aquatic 
plants, and beyond this was an extensive swamp forest com- 
posed of soft maple, elm, cedar, tamarack and willow. The 


whole area therefore was originally wild swamp flats merging 
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Frank. “ 


The “Cut”. Looking down- 
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The “Cut” upstream from 
Bluewater Highway. Start 
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with the lake which was periodically covered by flood waters 
in spring and Summer, as they debouched into this low-lying 
basin. Thus, this old flood area, like so lwany others on 
the rivers of Ontario, belonged by ancient right to the 
river, and by the gradual encroachment of farming, necessry 
and useful as it is, involves a project of protection which 
is difficult to solve, because in doing so, man is pitting 
himself against the powerful forces of nature. By this, 
it is not intended to imply that such flood problems cannot 
be Solved, but it should be borne in mind that where nature 
in the form of large rivers is brought within bounds, the 
cost is usually excessive, and sometimes the money required 
to accomplish such control outweighs the benefits to be 
achieved. Where this is the case, some measure of relief 
can be achieved, but usually a compromise must be made amount- 
ing to half measures. 

Because this part of the river valley was known 
to have flooded in early times to the extent that passage up 
the lower reaches was well-nigh impossible owing to the 
accumulation of debris in the Lake Burwell Section, it can 
be truthfully stated that flooding of this area can be con- 
Sidered an act of God; and therefore, as far as these lands 
are concerned, the damage is comparable to that of hail in 
the western provinces and late and early frosts in the tobacco 
lands, 
te) Settlement and Drainage: 

Vhen it became known that these lands were desir- 
able for agricultural purposes, drainage was underteken on 
a large scale, First, in 1872-5, the Canada Company built 
& gut along its present course to Port Franks, thereby drain- 
ing Lake Burwell and creating an area known as the Thedford 
Flats. This Cut diverted all the water from the main Ausable 
and allowed it to pour down directly to the old mouth of the 


river, seriously increasing flood hazards in the above village. 
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Old Ausable channel 
overgrown and no_ flow 
between the 


Parkhill Creek. 


Old Ausable River at the 
Huron - Middlesex county 
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In 1892 another cut was made at the hairpin curve 
at Grand Bend, which together with the Cut made in 1875 
virtually separated the AuSable River into two systems -- 
the main Ausable flowing directly into the lake at Port Franks 
end the Parkhill Creek and its tributaries flowing down the 
old channel to Grand Bend. 

In addition to these two major Cuts other large 
drains have been excavated, not to mention the extensive tile 
drains on individual farms, which are essential in such flat 
low-lying land. 

(3) The Flooded Areas: (Fig, H-2). 
(a) The Thedford Flats. 

This reclaimed marshland is very fertile and returns 
are high from specialized crops of celery, onions, root crops 
and peppermint. Of the 2,450 acres affected by the 1947 
flood, 77 per cent (or 1,890 acres), is under this intensive 
cultivation, The remaining 560 acres would be suitable for 
the same crops if they were broken up. 

The greatest damage is done in the old Lake Burwell 
area by summer flash floods. Breakup freshets are accepted 
as inevitable and even welcomed for the fertilizing effect 
of the silt deposited, as well as the supply of sub-soil 
moisture ensured. In addition, they occur before the ground 
is normally workable so that there is little loss of the 
permer’s time. The summer floods, although lower and less 
extensive, cause heavy losses to sown crops, making re-sowing 
or substitution of a quicker growing crop necessary, The 
1947 June floods though only reaching an elevation of 585 
feet, 5 feet above lake level at that time, covered 500 acres 
in the most heavily cultivated parts. It affected a large 
number of growers as part of this area is worked in 10 and 
20 acre plots by villagers of Thedford and neighbouring 
farmers. An indication of the amount of possible loss is 
the fact that a grower may live in Thedford and derive his 


cash income from as little as 5 acres, returns varying from 
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EDFORD FLATS AND KLONDYKE AREAS FLOODED BY 
HE MAIN AUSABLE AND PARKHILL GREEK SYSTEMS 
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$200 per acre for sugar beets to $2,000 per acre for dutch 


sets. 
In the case of spring freshets, the water rises 


in the river channel south of the Canada Company Cut and 
overflows over a length of 1,500 feet at Black's Bridge in 
Lot 26/27, Concession I, Township of Williams West, flowing 
northwest and spreading west into the flats area, joining 
the water backed up the drainage ditches from the Cut. Of 
the remaining flow down the river, at the highest stage, not 
more than 20 per cent overflows down the old channel to the 
Klondyke Area, the balance flowing down the Cut. The Cut 
has sufficient capacity to contain the flow until the low 
ground of the Lake Burwell bed is reached and water backs 
up the drainage ditches onto the flats. North of the Cut, 
water backs up the Teitzel Drain to the road between Lots 
e0,end 2l and to the east end of that road. At this point 
the higher waters of the Haig Farm area back up the Defore 
Drain, overflow the road and make their way to the Cut. 

Local variations of the flood pattern may be caused by 
ice jamming in the Cut but the typical behaviour is that 
described, 

(b) The Klondyke Area 
The Klondyke area consists of 7,500 acres, about 

half of which is under cultivation, on the old Ausable channel 
and lower Parkhill Creek - locally known as the “Ptsebe" - 
and includes the greater part of the flooded area of 4,470 
acres or 7.59 square miles (1947). 

With the exception of a small amount of water which 
overflows down the old Ausable channel from the head of the 
Cut, all the flood water comes from the “Ptsebe' system and 
two small creeks which empty into the old Ausable below the 


"Ptsebe", 
Spring flood water reaches an elevation of 592 feet- 


l2 feet above Lake Huron and 2 feet above the flood water in 
the Thedford Flats area. The water first rises out of the 


channel near the junction of the 'Ptsebe" and Old Ausable 
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5 ne 
and covers the flats on both sides of the river, To the 
west it backs up the Defore Drain, across the Klondyke Road, 
South of the Haig Farm office and spills into Smith Lake. 
Part flows to the south along the upver part of the Defore 
Drain and overflows the New Road between Lots 20/21 and 
makes its way to the Cut through the Teitzel Drain, 

Summer floods as in the Thedford Flats are lower 
but equally costly. In June 1947, water rose to an elevat- 
ion of 587 feet covering about 900 acres, most of which was 
in crop. 

e8) Port Franks - 

Port Franks at the mouth of the river, as already 
Stated, now bears the full burden of the waters of the main 
river as they come through the Canada Company Cut and force 
a tortuous and ever-changing course through the sand hills 
of the area. In recent years the damage to property in the 
village has been excessive, due largely to the severe bank 
erosion, 

ine, problemaor flooding, in Port. Franks. is murther 
accentuated by ice jams at the mouth of the river, which are 
built up by Lake Huron in the deeply silted sand flats where 
the river enters the lake. 

(dq) ;Parkhill Village 

Flooding in Parkhill Village is caused by the waters 
of a small creek which drains an area of about 2,000 acres 
above the village. Most of this area is farmland with a 
few patches of woodland which provides easy run-off from the 
area, The creek extends three and one-half miles from the 
village to its source and in that distance the “drop sear 
feet or approximately 26 feet per mile, This steep gradient 
is responsible more than anything else for the rapid accumu- 
lation of water in the village. | 

AS already mentioned, the floods here are more of 
a nuisance than anything else and periodically flood the 


foundry and surrounding houses for short periods,sometimes 
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as high as three feet, 
(4) Effect of Lake Huron Water Levels 

The water levels of Leake Huron have varied over 
the years of record by as much eas five feet. These varia- 
tions in level are not sudden Changes as might be caused by 
winds or seiches~ but occur irregularly over the years, 
When considering measures to regulate the flow through the 
Thedford Flats end the Klondyke area to prevent flooding, 
because of the flat gradient in the channels and the Slight 
difference in elevation between lake level and the ground 
elevations in the flats, such measures obviously must be 
based upon high levels of Lake Huron. The accompanying 
Chart (Fig. H-3) shows the variation of these levels over 
the years. 

The maximum elevation on record for Lake Huron 
occurred in 1838 and was 583,78, _ The maximum monthly inean 
occurred in July 1876 and was 582.75, In recent years, 
however, considerable sand and gravel has been dredged from 
the foot of the Port Huron Rapids on the St. Clair River 
just below the outlet of the lake, which has resulted in the 
lowering of Lake Huron levels by aetotal emount of 0,6 teem 
The following lake levels may, therefore be considered as 


more representative of the conditions as they now exist: 


Maximum reading occurred: JL Vee Oe ances 582.16 
Maximum monthly mean: ' duly Leite ee 581.40 
Minimum monthly mean: Fe be LOBE pane Or Olea 


The maximum monthly mean which occurred in July 18765. 982675 
less the 0.6 for dredging, as explained above, reduced this 
elevation to 582,15, which is in close agreement WIth OS2. os 
the maximum reading for July lst. 1929. 

Agencies such as seiches and sustained strong winds 
may build up higher water elevations, but their effect is 


negligible in the channel flow calculations because the 
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‘Seiche: Changes in elevation of large bodies of water due 
to atmospheric pressure. 


~~ 


“ 


n 
2 
© 
7 
i 


a i nee 4 ’ ceoat i eee | 
i vf i“ ~ i 
a iy vy 
: ‘. De 
— 7 
: Yiew — 
. fest eoenh’ Gs Agi me 
G i ; ee a 
pen ee ete ee 4oe7h] Ge a j th { hy 
Rac weal we SOS go Seok DAS em hk ae 
¢ x a ae Je) itn its rev 
SE To Saye s YOwRa? (O04 
‘ 7 P . 
, es at co yay Fy ee ry eyy onm ; 
: : { f 
‘ Y er ‘e " ot OF 3 fi SARE 
. a ee 
i . - d é : 
3 \ b G oh aC \ A. ‘ 
f+ «33 : Y ge & r mapas eo: 6 
hint tevin t : +5 vit 
a - a 'y > 7 
» + ; if : + ‘Byes 
* ‘4 ~ 
¥ « 
. me IF By 
f otewted x velo, 4 Kot.o'T haa 
sue sf7alT Siro al { 5) 9m 
¥ .«~- ae 
- : a 5 ' + } 372 Ba 
4 f i. bs 
Sh lt an - : % 
} & ; a « ‘<\* de 
f 
it 
4 Fi A . : th Et ne | 
‘ x ' < ei 5 on : his j Ey : 
* * 
> f . ‘a k, f ifs i 4 ¥, ae my 17 eB ‘ey 
‘ » 3 
AD "fee p . ‘ Soy m, 
i ° 
| g . E eiuk 
eee 4 ; "A he'd Ly } 
at 
" = 3s ’ j 
aoe 
’ - t digi 
. ene" ; 6 (iwoLisTs 
: a . 
bixt "4 ie + oe 
a" ow n 
~ wae 
* Pete PCED ey o r re pa a) | 
: : ‘ 4 , 1 « if Z vt 
’ . ‘ 
, . - os « t . + if 
Aa te a j Ay Leda Bw 
a Ji COU sAF 3 xe sh car Cru CUCL tickl 
irs ke 23 ,witaford tel ..0 Goya 
fo tx Rt Re 31.596 od NOLIEIS 
ey 
ie: f a rr 
bei at gint tor Auloeet mama 
. Alavtouod 
is S TRO. Ge 7c LOU Sy iV yoSwys 
me 
ae le. 5 oe an eee) ak 
a BSe tay ale roe sw ts ject. ret oLiud 
“. 
- Piao oa tek ol sits t afd rade 
i iiotso welt Beggaag oad m6 Slo ge 
—_ . nih bg Ss eee! pied en caer sentient ee 
. *- 4 us sa a 2 " Pa el " 4 
sons l ts aotterets of sogned0 (jacomee 
* Pa + : : 
euresert oiponqedkia ® 
, 


1860 - 1948. 


LAKE HURON WATER LEVELS 


MAXIMUM AND MINIMUM MONTHLY MEAN WATER SURFACE ELEVATIONS, ABOVE MEAN SEA LEVEL. 


FROM RECORDS of PRECISE WATER LEVELS DIVISION, HYDROGRAPHIC SERVICE of CANADA , DEPARTMENT of MINES and RESOURCES 
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reese i 
freeboard on the ditches should provide sufficient protection 
against wind and seiche action and it is not likely that 
these conditions would occur at the sane time as flooding. 

As seiches are due to a difference in atmospheric 
pressure on the surface of a large body of water, the water 
Surface elevation in the low pressure area would be higher 
than that in the high pressure area, Their effect may be a 
matter of minutes or hours, and their amplitude from a few 
inches to several feet in some of the larger lakes. A 
seiche of 2.4 feet has been recorded at the outlet of Lake 
Huron. 

The effect of wind action is usually greater, more 
frequent and of longer duration than seiches. Strong winds 
may build up the water level two or more feet over a period 
of several days. 

The mean lake levels for the peak days of the 


Spring and summer floods are as follows: 


Spring floods: summer floods: 
penuery, 6G) 1916 ... 578.98 October 7; (lo4b ee, oF Te! 
memuery ols LOLG 6. .swO7Se07 May 20, LLOS Tea oo 
March Rupe Lose no Oo. OF June OLS ie cikOl oe oo 


March Ceol meow 10 670 July BO LOA ses aDeOeaG 

March Byerl eee ss O/ O. 09 

April OPP aisles 10 te 

March lO) RUSE ES) Sor ay isp ss} 
The lowest point recorded on the Thedford Flats is 582.6, 
which is only 0.44 feet (about half a foot) above the maximum 
lake level of 582.16, and it is evident that when lake levels 
are high the channel through the Thedford Flats will be 


practically full, leaving little room for the flood waters. 


(5) Types of Floods: 
(a) Spring Floods 


Spring floods are the most severe as regards volume 
of water. Auris inert Lhe year, the, eround: tege: ther 
sealed with frost or saturated with moisture and if the snow- 
fall has been excessive, the volume of water coming down is 
correspondingly great. However, at this time of the year 


the lands which are subject to flooding are not in crop; and 
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Nam Heir 
while water becomes a nuisance and creates hardship in 
getting about, the entire damage is not so great to crop 
land as floods which occur during the summer months. Suci 
spring floods, however, always carry a certain amount of 
Silt which represents, for the most part, the top soil of 
the farmlands farther up the valley. Such floods are 
usually the cause of damage at Port Franks, 
(b) Summer Flash Floods. 

Floods of this type occur periodically during the 
early spring and summer after the crops have been sown, or 
later on before they are harvested. They are the result 
entirely of excessive rainfall over the watershed and in the 
case of the Ausable, two and one-half inches of continuous 
rain, depending upon the amount of moisture in the soil, will 
create a flood condition in the critical lands near the mouth 
oe the river, ineiact*= the heavy loss of crops at this 
time of the year is responsible more than any other factor, 
moreune urgency to Solve the flood problem on the river. 

(c)  Unforeseen Floods. 

In addition to the recorded spring floods and flash 
Summer floods, there is also a likelihood that greater floods 
than have ever occurred on the river may occur in the future. 
In fact, it is common knowledge that damage from flooding 
of Ontario rivers is becoming more severe as time goes on. 
Because of this, it is good engineering practice when planning 
flood control works to anticipate what the greater floods 
will be, in order to give all possible protection and make 
Such works sufficiently large to take care of floods which 
may occur once in fifty or better still, once in one hundred 
years, 

In this report, the solution of the flood problom 
is concerned chiefly with spring and sumer floods to the 
magnitude of those which occurred in 1947. Solution of 


those which might occur once in one hundred years and the 
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cost of providing for protection fron these, are indicated 
but as will be shown later, the cost of such protection is 
too excessive, 
THE SOLUTION OF THE PROBIEM: 
(1) Introduction: 

In approaching the vroblem of flood control on any 
river, certain recognized methods can be employed. These 
include conservation reservoirs, diversions or Canals, channel 
improvement such as deepening and straightening a river or 
maxing a new river course, and the building of dykes. All 
are costly works and the one which is usually resorted to 
last is the building of dykes because of their expense which 
often involves the pumping of water from the protected area 
back into the channel, 

Usually the problem can be solved by reservoirs 
but where the topography does not »vrovide natural storage 
areas, other measures mentioned above must be used, and some- 
times @ combination of two or more and in extreme cases all 


four, 
While usually in engineering reports it is consider- 


ed sufficient to describe and give costs only of the scheme 

or schemes which, in the opinion of the engineers are feasible 
and therefore recommended, in this report it has been consid- 
ered more Satisfactory to describe briefly, with apvroximate 
costs, several ways in which flooding may be prevented. 

AS already mentioned in this chapter, the building 
of the Canada Company Cut virtually separated the waters of 
the Ausable into two systems which for the sake of clarity 
in this section will be referred to as the Main Ausable 
System and the Parkhill Creek system; and while there is some 
mingling of the waters of these two systems in the Old Lake 
Burwell region in periods of severe flooding, the two can 
be treated separately as far as the hydraulic problem is 
concerned, 

Also by way of introduction it is necessary to 


explain two terms which will be met with frequently in the 
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Mosaic from aerial photographs showing the proposed channel improvements. Old Ausable River 
Courses (centre-left and lower right) and the lower part of the ‘’Cut’’ (upper left) may also be seen. 


a ha 
discussions which follow. The first of these is the term 
pecre Toeet™", Liquids in small cuantities are usually 
measured in terms of gallons, but when large quantities of 
water, such as are found in a lake or reservoir, say a mile 
or more in length, are being considered, the small unit name- 
ly a gallon, becomes too cumbersome because of the number of 
figures involved. Consequently the larger unit, acre feet 
1S used. This means one foot of water covering one acre in 
area or its equivalent, regardless of its Shape (43,560 cu.ft). 
Water which is in motion, such as a Stream, or water 
running through a channel, is measured by the number of cubic 
feet which pass a given point each second, This is expressed 
by the ebbreviation c.f.s (cubic feet por second). 
(2) Summary of Schemes 
As several different schemes and combinations of 

these are described below, for the sake of clarity and refer- 
ence a Summary is stated here. 

acatestetetatter A - MAIN AUSABLE SYSTEM -------- 
1. SUMMER FLOODS OF THE MAGNITUDE OF 1947 

(a) Lesser Port Franks Imorovement Channel, 

(b) Arkona Dam (45 feet) and Reservoir. 
@. SPRING FLOODS OF THE MAGNITUDE OF 1947 

(a) Greater Port Franks Improvement Channel, 


(b) Arkona Dam (60 feet) and Reservoir combined 
with Lesser Port Franks Improvement Channel. 


(c) Arkona Dam (68.5 feet) and Reservoir. 
Sees B.--PARKHILL CRERK SYSTEM -~----- 


1. SUMMER FLOODS OF THE MAGNITUDE OF 1947 
(a) Lesser Old River Bed Improvement. 
(b) McInnis Dam (26 feet) and Reservoir. 
Ae SPRING FLOODS OF THE MAGNITUDE OF 1947 | 
(a) Greater O14 River Bed Improvement. 
(bo) McInnis Dam (31 feet) and Reservoir and 
Parkhill Dam (29 feet) and Reservoir combined 


with Lesser Old River Bed Improvement. 


(c) McInnis Dam (31 feet) and Reservoir and 
Parkhill Dam (36 feet) and Reservoir. 
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Schemes in detail 
ake A MELN AUSABLE SYSTEM —-----=-— 
Se 


SUMMER FLOODS OF THE MAGNITUDE OF 1947 
At normal Lake Huron levels, floods of this 
magnitude have a probable occurrence of once in twelve 
years for the summer months and every year during the 
Spring break-up period, These schemes make no attempt 
to prevent the latter, although they would be lessened 
to some extent. 
(a) Lesser Port Franks Improvement Channel 
This scheme provides for an excavated 
Channel about 8,000 fect in length with a 60 foot 
bottom width, graded to an uniform bottom elevation 
ol 970 feet, Starting from a point on the Canada 
Company Cut approximately 3,300 feet west of the 
Blue Water Highway Bridge, it would cut off three 
loops in the river and enter Lake Huron at a point 
2,000 feet north-east of the present river mouth 
(Fig. H-2). In order to maintain maximum flow 
in this new channel it would be necessary to extend 
the excavation out into the lake and this would 
have to be protected by retaining walls or jetties. 
This channel as described, together with the exist- 
ing bends in the river which it cuts across, would 
have an approximate capacity of 6,250 C.r.8. (lake 
level 580.0 feet) and would be sufficient to prevent 
floods of this magnitude. It should be noted here 
that the bends, which are cut by the new channel, 
will be left open so that part of the flood water 
will flow around the bends and the remainder through 
the excavated cut. If the jetties were not built 
to protect the mouth of the channel, some provision 


would have to be made for clearing this out period- 


ically by dredging or some other means and would 
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involve an expenditure annually of a few thousand 
dollars, If this were done then the cost of the 
jetties namely $167,396.00 could be deducted from 
the following estimate and the remaining work 
would cost approximately $109,000.00. This is 
essentially the scheme proposed by Col. 3s .We 
érchibald in his report to the Authority dated 
September 20, 1948. 


Estimated Cost 
a a a renee 


Breakwater ... are stoas see. ., DLT 5 96.00 
Channel Improvement ., cee cae 109,000.00 
Total Cost er wee coe Sah $276,396.00 
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(b) Arkona Dam (45 feet) and Reservoir 

£3 an alternative method to channel 
improvement, floods of this magnitude could be 
regulated by providing a flood storage reservoir 
equivalent to the increased flow (3,000 c.f.s.) 
of the above scheme, Seven thousand acre feet 
Storage would be required, which would be available 
with a 45.0 foot dam and reservoir at Arkona (Fig. 
H-4), This Dam would be located in the rocky 
gorge two miles east of the village of Arkona (at 
road crossing Lot 22, Concessions VII and Via 
Williams W., Township). The reservoir extending 
easterly for 9,5 miles from the dam and covering 
an area of 420 acres and would have a maximum 


depth of 40 feet at the dam. 
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Estimated Cost ... eye Par 20 382,500.00 
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SPRING. FLOODS OF THE MAGNITUDE OF 1947 


The 1947 spring flood had a peak flow of 
10,800 c.f.3.' at Port Franks. Floods of this magni- 
tude have a probable occurrence of once in six years 


for the spring months and protection for these may 
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be obtained as follows:- 

(a) Greater Port Franks Improvement Channel 

To provide the reyuired protection by 
this means it would be necessary to increase the 
channel capacity from 3,000 c.f.s. to Lape guigis 
for the cut described under 1 (a) -(Archibald'ts), 
In order to obtain this discharge of ep OUMEC eee 
the channel would have to be enlarged to a bottom 
width of 180 feet and graded to a bottom elevation 
of 570.0 feet throughout its length, With this 
enlarged section, the channel plus the existins 
river loops would protect the Thedford Flats and 
Port Franks from flows up to 10,800 c.f.s, at lake 
levels up to and including 580.0 feet. With flows 


of this magnitude, jetties would have to be Dupin, 


a 


Estimated Cost ee on hoe v0e S760, 243,00 
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(b) Arkona Dai (60 feet) and Reservoir combined 


with the lesse or. Yr port Fra Franks Improvement 


Channel 


The lesser Port Franks Improvement 
Channel (Archibaldts) would provide a total channel 
Capacity flow of 6,250 c.f.s. and to keep the 
Spring flood flow at Port Franks down to this level 
it ie ee neta that 20,000 acre feet of storage are 
required. Such storage could be had at several 
Sites along the river, of which the Arkona site is 
believed to be the most suitable. A dam 60.0 feet 
high at this site, with a maximum water depth of 
54.0 feet would provide the required storage. This 
would be an earth-filled controlled dam with a con- 
crete spillway section and would be located in the 
rocky gorge about two miles east of the village of 
Arkona at the same location as described for 1 (b). 


from the proposed dam the reservoir extends easterly 
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and when full would be approximately 14 miles long 


with a surface area of 1060 acres. 


Estimated cost 


Arkona Dam (60 feet) and Reservoir ... $723,058,00 
lesser Port Franks Improvement Channel. 276,396.00 


Total cost Mes ame ra dthy, Be: BOBO 454500 
(c) Arkona Dam (68.5 feet) and Reservoir 

to reduce the peak spring flow at Port 
Franks to the present channel capacity (3,250 c.f.s.) 
by means of storage only, would require a reservoir 
to impound 35,000 acre feet of water. This amount 
of storage could be had with a 68.5 foot dam at 
Arkona, located at the same site as above but the 
resenvoin, whonjiully would extend easterly ‘for 16 


Miles. and have a -surfece .area.of 1,850 acres with 


an average width of 0.2 miles (1,056 feet). 
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Estimated cost ... we or, s. $l, 010,624.00 


Means of regulating flood flows in this area would 
be the same as those employed on the Ausable River, namely 
by reservoirs and channel improvement. The flooding here 
is more extensive than on the Ausable and will be more 
difficult to handle owing to the large uncontrolled portion 
of the watershed (appvroximately 50%) being situated below 
the trouble area but which contributes to the flooding of 
the latter and also because of the lack of suitable storage 
above. From Figure H-4 it will be noted that there are six 
creeks emptying into the Old Ausable River channel between 
its confluence with Parkhill Creek and Granc Bend. ewes 
streams have an average gradient of 17.5 feet per mile giving 


rise to a very heavy run-off which soon fills the channel to, 
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and often beyond, its capacity. With the lower part of 
the channel full, the flow from the upstream areas is serious- 
ly hampered and the water is backed up onto the low-lands in 
the vicinity of Devil's Elbow. This old channel was improv- 
ec in 1929 from above the tri-county bridge to Grand Bend, 
a total distance of 9.5 miles, at a total cost of $91,010.00. 
During the twenty years since this improvement, the channel 
has been silted up considerably and in places overgrown with 
brush, The actual capacity of the channel has thereby been 
considerably reduced, Thus it would seem logical to provide 
increased flow in the lower part of the Old Ausable River 
Channel and to build dams and reservoirs above to regulate 
the flow into this part of the Parkhill Creek system and 
prevent flooding of the low-land. 
1. SUMMER FLOODS OF THE MAGNITUDE oF 1947 
Floods of this magnitude have a probable frequency 
of once in 12 years for the summer months and every 
year for the spring months at normal lake level. The 
capacity of the Old Ausable River channel at Grand 
Bend is estimated to be 1200 c.f.s. The peak flow @ui, 
the 1947 summer flood was approximately 2470 c.f.s. 
Therefore to prevent summer floods of this magnitude 
it will be necessary to (a) increase the present 
channel “capacity from 1200 ¢.f.s. to 2470 ¢yi.s. or 
(bo), provide a reservoir upstream to reduce the peak 
PE LOOU st LOWwerrom 2470, c.f ..4,.b0. 1200 c.f.s. 
(a) Lesser Old River Bed Improvement 
This plan would provide’ for am improved 
channel from Grand Bend to a point on Parkhill Creek 
1.2 miles above its confluence with the Old Ausable 
River at Devil's Elbow, an overall distance of 9.65 
miles .(Pie.H-2). The Channel would be dredged and 
widened uniformly from a 27 foot bottom width at 
the upner end to a 70 foot bottom width at Crand 


Bend. Designed to carry 10 feet of water throughout, 
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the channel would have a uniform Slope of ion pen 
cent, and at a lake level of 580.0 it would safely 
discharge flows of the 1947 summer flood magnitude. 
Assuming that the excavated material nay be disposed 


of along the banks, the estimated cost would be: 


A A A A ae 


Estimated cost te weds me Ars $3267 ,501.00 


(b) McInnis Dam (26 feet) and Reservoir 

To reduce the peak summer flow of 2,470 
c.f.S. to the present channel capacity of the old 
river bed would require approximately 4,000 acre feet 
of storage, This amount of storage is available at 
several points along the upper part of the creek, but 
the McInnis site being closest to the flood problcom 
would be the most suitable one, The dam for this 
reservoir would be located about 1.5 miles southwest 
of McInnis just east of the road between Lots 20/21, 
Concession VI of McGillivray Township. At full 
capacity, the reservoir would have 21 feet of water 
at the dam and would extend back 370 miles on the 
nonin arm end 1,6 miles on the south arm, with a 
total surface area of 540 acres. This would be an 
earth-filled controlled dam with a concrete spillway 


ScCpmLonecopaple Of discharping 0,190) c.l.c. 


Estimated cost ... oie macs wee $227,638.00 


SPRING FLOODS OF TH! MACNITUDE OF 1947 


The 1947 spring flood had an estimated peak flow 


Ot 4. 5509¢.1 .S. Flows of this magnitude might be 
expected once in 12 years for the spring months, such 


floods could be controlled as follows: 


(a) Greater 01d River Bed Improvement 


To confine flows of this magnitude by this 
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means it would be necessary to widen and dredge the 
present channel from Grand Bend to a point on Park- 
hill Creek 1.2 miles above its confluence with the 
Old Ausable River at Devil's Elbow, a distance of 
9,65 miles. In addition, the section from the head 
of the channel improvement up to the road between 
lots 20 and 21, Concession VI, McGillivray Township, 
would be cleaned out to give the flood waters a free 
entry into the new channel section. The channel 
would have a 43 foot bottom width at the upper end, 
increasing gradually to a 98 foot bottom at Grand 
Bend. Graded from an elevation of 568 feet at the 
lake to elevation 577.5 feet av the head, the channel 
would have a uniform slope of .014 feet per hundred 
and when full would have a maximum water depth of 
12 feet throughout. At a lake level of 580.0 the 
channel would discharge 4,670 c.f.s. at approximate- 


ly 3.5 feet per second. 


Estimated Cost ... a te A aeig). sie DAE OOO 


(b) McInnis Dam (31 feet) and Parkhill Dam (29 feet) 
combined with Lesser Old River Bed Improvement 


tne ylesser Old River Bed Improvenent provid- 
es for a channel flow of 2,470 c.f.s. at Grand Bend 
Or about 53 per cent of the flow experienced in the 
1947 spring flood, To regulate this balance of flow 
it would be necessary to reduce the flow at McInnis 
to 500 c.f.,s., which would require approximately an 
additional 12,000 acre feet of storage. This extra 
amount of storage would be provided by increasing 
the twenty-six foot dam at McInnis to thirty-one 
feet and building an additional dam and reservoir 
above the village of Parkhill. The McInnis dam 


would be in the same location as described in Scheme 


ar : ; : ay - vats 
bo MyGwED Bits LOS, as YUSES.SS Boe se BE 


onl aT = 1G; See) im wy of ate Baier “— 


6 o9cacSib ue weds uaenl$ 6 sana Gea bf. 
ren ip noik bid f2e8 WM Godt ths mE, «eatin 28.68 7 
ae on atts 93 te seemen gengitt fonnbis ont to 
(ae Get " Bs) sotanqoaed. , £5 bata og Brel’ 


vojur Sao8T ei orig oF tao, bennolo od: Sligow. 


cru solos Lagessls went eas otitt yiine 
“bau twee Maid ty ttbhbw moated, to6% 28 a evant Bigaw 
he aptind.toet B@.a od, ¢iferbary yilesersee: 
J ‘ | at 802 to avlesvele 28 Mort fehoyy | frei. = 
i ,Beat ate da Joo oy Ve sobdsveioe od etal . 
iiwigitd «lan Jost SbO,/ 4 aroLs nivtign = avai bigow 
“4 ite: citaw mantxsit B evar Bigow iig* sedw tas 
| i wet a th ghorignotdt toot as r 
st oF Ove 2 agisaos ss bivew Lexusia’’ 


baogse taq oot .0 yl) 


= 


mae Eps «ave eae > vee (800) Bodaniigem = 


in 


, « ¥ 
WOT A) EN ginsetoy “(¢) 
tg DICTA JaOe t OewS ane jaeol -¢ a Gog ito. 


Sow Tromso! baal cot) Lo soaaal. od? a 


2OR Wild OS oA eRe OFNS Te wold Tociete,@ 10% a0 


of 


chéiioqxe wedi wad tO Shea Ler. S& dvoda To 


, nEF "te sone Led "hd seaelae Pe HdoLt gatas seat 
unannh BLantoM se WOlLt oie oouhert od UTenigoan, oo DLivow ay 7 
romps ors hp ory DLinow golau | wish 00s 

> i oe 7 


fe ree Sixty eee eG te, po8% o208 O65, st Lewott sheet ms + 


Y tt 
5 caine rhe abe Sivan tot ‘pny: ben ice 
89 net As ae aenod pcs aah xieeyds “s te 
“the es cuss Dat wad J or 
Mies «Me <tnefoud 20 ib 


i 2 sc badnee oh ed 


-_ 

° 
“. 
+ 


aw On 
1 (a) above, but with this higher dam the reservoir 
would have an area of 1,245 acres as compared to the 
040 acres for the lower dan. The Parkhill dam 
would be located about three Quarters of a Ihile 
north of the Town of Parkhill, on Lot 5, Concession 
V, MeGillivray Township, just east of No. 81 Highway. 
When full, the reservoir would have a maximum depth 
of 24.0 feet at the dam and would extend easterly 
for a distance of 2.5 miics with a Surface area of 
195 acres. 

istimated cost 
lesser Old River Bed Improvement ... $267,501.00 
McInnis Reservoir (31,0 dam - ; 

9,000 acre feet) 506, 767,00 

Parkhill Reservoir (29.0 dam - 


3,000 acre feet) 260,000.00 


ee a ee ne 


Total Cost oee e@oe eo eee e 3884 , 268,00 


NL A ee 


(c) McInnis Dam (31 feet) and Parkhill Dam (36 rt) 
AS an alternative to the two schemes out- 
lined above, such floods may be controlled by means 
of storage reservoirs alone, This would require 
15,400 acre feet of storage. This would be provided 


5 


by a thirty-one foot dam at McInnis (same as 2 (b) 
above) and by increasing the Parkhill dam from 29 

EGG CMbOscoo: 2oOSt, The McInnis reservoir would provide 
9,000 acre feet of storage and the Parkhill 6,500 

acre foot. The larger Parkhill dam would have a 
maximum water depth of 31 fect and the reservoir would 
be 4.5 miles long with a water surface area of 270 
BCrog. The MeInnis and Farkhill dam sites would be 


located as they are outlined for Scheme 2 (b) above. 


Estimated cost 


oe 


MeInnis Reservoir (31.0 dan - , 3 
7, U00seOre Teel) one. Zonacd 


Parkhill Reservoir (36.0 dam ~ 
6,500 acre Peet)... .6402, 126.00 
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ee ee ee Oe ee eee a ey «eG 


pt 


. ae iat somites as jexes gee, L to aoe ae ove 
5 bE 


ron Ct bnileeett wat» ane nome adit <O% 


ofin & Yo axadiweg eat? tieda’ badeeek od bivox 
moteapsgod ,o sod RMR Sect ‘to we? ade to idaoer 
Waits Lovo! to vag Fee re a 


(trob murtinaht Je OVS. 


bigow riovacest edt 4 Civt oodh 


pivateas Soto Biluow bee “ois © odd is fou] 0.28 To) - 
a 


‘LO oi. OSA SE j Bere oe fas oS ‘TO oonetaly = TOE 
1 a hored eer’ 
, — 7 nance seme A _ ——— iad — — ef = 
. » GOGROE -VOEy ove Setouis aed aod ere £0 rosdal. | 
: + eb De £8) show's peor elartom , 
» \ of Ace ‘ j OT” oy OR 20 YS 
a ~ seh 0683) tov toeoiy, EL ities 
Ps mal iy BA eV 1.9 aS 4 ory yYFoOB O00, & nef | 
= , Spidiins 0-0 op eet ee eke ae ae ae be hen ieee aitiemntnede nae 7 uf 7 
is al gs ve) 2 io " . ToL 8 ate '** ne ae eer e009 fator 
¥ 7h 
ii —" = _ sect ye Nt a NE ROTA A eR I AE ane et 
: f | ae i aa} 
~ REY 88) pred Litduie'l Sma. teas Bey ie ad _Bibina oak (5) 
: ) tue sce. toe ale? Gt ot cer tenioree ae 24 hh 
; | 
| fA Cloudine ed ya ewoeltedeue ~ovods Domes 
7 : at : u 
; 7 i a. 
Lion let: ,odofs etbovgonor -oget0t2 Zo ~ 


 hobiroit of Sooo ashi” “sea re soot. ores. 098,61 om 

it} & 63) Compas @ taxtot 2 co muah too. ai al ahd a yd. Ae 

_ OS aerh ule TLRs ota, yatagoront ae baa levers. h 
c bo -GDinout Bivow ‘nLov DaGarh aharty Git oar sane ao of seek 

iS + id. Sos aatese 0 +90't" 'STOS. 00G,8 - 
4 .o¥el neat ey ine 3, Abate. sogras, oT ,to0: Ssios 
Hii tiovi1eeot, oa7 eae teet {é ‘to a motew sung 

OS to sets bees zal: 5 Aone go woffa eh ot re) 


Ky 4 fis On a te, aio eye? prs basta ee a 


- 
} 


, nas J Seine, 
cae cern ee ll A PS 


- a 5» O4k8' ie 
OP RON. sce AIOE ‘i 006 ae t 


26 AL, SOR Hie jttout geoa 
te rereshanemerrmenr ae ee 
“ve Cas pi bell 


= - os 
7 i ) 


te a a : 


7 
re 


asi = 
(4) One Hundred Year Floods 

In a previous section of this Report, mention was 
made that in good engineering practice it is customary not 
only to plan works for floods which have been known to occur 
in the past, but also for thoso which might occur within one 
hundred or a longer period of years, This is done by the 
use of flood hydrogrephs (charts) based on known flows of 
the river concerned and by the records of precipitation over 
the whole watershed, 

However, under certain circumstances, especially 
when the areas to be protected from such flooding do not 
warrant the expense, a compromise must be made which will 
give protection only from known floods. When this is the 
case, it is considered satisfactory to ‘take a chance” on 
such unforeseen floods and if and when they do occur, hope 
that the damage will not be severe. 

For example, on the Muskingum Conservancy District, 
flood control reservoirs were built to provide protection 
for known floods in the past, plus a margin of safety for the 
future. But, in the studies carried out, it was shown that 
a greater flood might occur once in one hundred years which 
could not be held back by the dams and reservoirs which have 
now been built, The engineers realize that if such a flood 
Should occur that hundreds of acres of land, a mile or two 
of highway and part of a railway right-of-way will be covered 
with several feet of water for a few days. But the loss 
thus sustained would be far, far less an item of expense 
than the building of dams and reservoirs of a size to ensure 
that such land would never be flooded. 4& comparable condit- 
ion to this exists on the Ausable with respect to the low- 
lying lands near the mouth of the river. 

To give protection for unforeseen floods for the 
Main Ausable System, three possible methods can be used. 

The first would include the Greater Port Franks Improvement 


Channel and the 61 foot Arkona Dam and Reservoir. This 
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Old Arkona Power dam 


Ausable River gorge at 
proposed Arkona Damsite. 


Earthen dam with planked 
spillway near Denfield. 


' Bell sawmill dam _ near 
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would cost $1,515,856.00, The second would include the 
Lesser Port Franks Improvement Channel, the 71 foot Arkona 
Dam and Reservoir and the 43 foot Ailsa Craig Dam and 
Reservoir at a cost of $2,001,654.00. The third would be 
conservation reservoirs alone at Arkona, Ailsa Craig and 
Thedford at a cost of $3,339,797.00, 

To give protection for unforeseen floods for the 
Parkhill Creek System would require the Greater Old River 
Improvement, together with the 31 foot McInnis Dam and 
Reservoir which would cost $1,148,399.00. 

This report does not recommend such costly works 
as they are out of all proportion to the damage which might 
occur over the years, If and when such flooding takes place, 
adjustment might be made to the land owners affected if such 
is considered justifiable. 

(5) Recommendations 

A study of the flood problems on the Ausable Water- 
Shed indicates that the summer floods are the chief concern 
of those within the trouble areas and thus protection against 
Summer flooding only would appear to be sufficient at the 
present time. However, from the flow records for the rivers 
throughout Southern Ontario it will be noted that there has 
been a gradual increase in the magnitude of floods and when 
selecting a flood control scheme, future requirements should 
be kept in mind. This.is especially true where hydraulic 
Structures such as dams, diversion channels ete are concerned 
Since any attempt to increase their capacity at a later date 
usually results in substantially higher costs. 

If it is decided that protection against summer 
floods such as were experienced in 1947 is all that is nec- 
essary for the present, then it is recommended that the follow- 
ing works be carried out on the two systems: 

MAIN AUSABLE SYSTEM: 
The Lesser Port Franks Improvement Channel 


(Scheme A.1 (a) - (109,000.00. ) , 
(With breakwaters $276,396.00) 
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PARKHILL CREEK SYSTEM: 


The Lesser Old River Bed Improvement. 
(Scheme B,1 (a) pe76,001,00). 


If a greater degree of protection is desired such 
as against spring floods of the 1947 magnitude, it is re- 
commended that the following works be carried out on the two 
systems: 

MAIN AUSABLE SYSTEM: 

The Lesser Port Franks Improvement Channel - 

and the Arkona Dam (60 feet) and Reservoir. 

(Scheme A,2 (b) $999,454.00). 

PARKHILL CREEK SYSTEM: 

The McInnis Dam (31 feet) and Parkhill Dam 

(29 feet) combined with the Lesser Old River 

Bed Improvement, ; ‘ : 

(Scheme B.2 (b) $884,268.00). 

SUMMER FLOW: 
(1) General 

While the control of flood waters on any river 
is superficially the most urgent problem to be solved, 
nevertheless, the desirability of increasing summer flow 
is also important. More water in a river in the summer 
is an asset to agriculture, provides a means of flushing 
out the channel and is necessary for the presence of fish 
ware. 

For summer flow the reservoirs are not necessarily 
as large as those for flood storage, but to obtain a reason- 
able amount of flow their number would have to be increased, 
Moreover, the presence of many smaller reservoirs on a water- 
shed adds to the recreational value of the area, provides 
habitat for fish and where the soil is porous, allows for deep 
seepage into the underlying water table for use of farm wells. 

When considering the needs of water conservation 
on the Ausable Watershed, consideration was given to the 
possibility of providing increased summer flow, and for this 
Brodse, a number of small reservoirs were indicated (Table 


H-4), These are shown on Figure H-4. The construction of 
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TABLE H-4 


DRAINAGE AREAS OF POSSIBLE RESERVOIRS 


AND UNCONTROLLED AREAS 


RESERVOIR 


and Mud Creeks 


H 
| Exeter 
a | Whalen 
oy Lucan 
4 Clandeboye 
5 Greystead 
6 Bowood 
ie Nairn 
Oye | Falkirk 
9 Ailsa Craig 
10 Hay Swamp 
Val Mount Carmel 
Le Lieury 
13 Parkhill 
14 Arkona 
ibe Keyser 
16 Crathie 
ifs Adelaide 
18 | William 
iS RSG Sylvan 
20 | Thedford 
aah | McInnis 
hee Uncontrolled area below 
MeInnis dam site 
B Uncontrolled area below 
Thedford dam site 
x Drainage area direct to 
' lake through sand dunes 
Z | Drainage area of Jericho 


Total Area of Watershed 
Total Drainage Area 
Ausable River 


Total Drainage Area 
Parkhill Creek 


Total Drainage Area in the 
Main Ausable System Control 


Total Drainage Area in the 
Parkhill Creek System Control 
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all these reservoirs, at the present time, is not feasible 
because of the cost, but are set down to indicate where such 
Storage may be found if and when, at some future date, a 
more complete hydraulic solution for water conservation is 
desired on the watershed, 

The most strategic part of a watershed, where 
Summer flow reservoirs are most desirable, is of course at 
or near the headwaters of a river system. Such storage can 
be found on the Ausable in Hay Swamp, where a reservoir can 
be built at low cost, which will »vrovide an appreciable 


amount of summer flow. 


(2) Hay Swamp Reservoir 


An earth and concrete controlled dam 13,0 feet high 
located along the road between Lots 5 and 6, Concessions IV 
to VIII, Hay Township, would provide 10,400 acre feet of 
storage. The reservoir (Fig. H-5) would have a water surface 
area of 2,700 acres when full, with a maximum depth of 10 
feet at the dam, Most of the area is swamp and willow-scrub 
bush with some poor pasture, and attempts to improve this 
land by means of drains have failed. 

Assuming that the summer rains will replace the 
water lost through evaporation and deep-seepage, this reser- 
voir would supply a continuous flow of 41 c.f.s. throughout 
Meer poriod May 15 to Sept. 15. (125 days). 

doe proposed type of dem for this reservoir is 
Shown in Figure H-6 and the estimated cost of the dam and 
reservoir, including a 14 foot roadbed along the top of the 
dam is $200,000 or approximately $19.25 per acre foot of 


storage. 


4, HYDROLOGICAL DATA: 
(1) Run-off for Spring Freshets 
Run-off is that portion of precipitation in the 
form of rain, melted ice or snow which reaches the tributar- 


ies and rivers directly by surface flow. The rate of run-off 
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is expressed in cubic feet per second per square mile (on eee? 
Sq. mi.) and can be measured by gauges set up in the river, 
The rate of run-off varies not only with the duration and 
intensity of precipitation but also with many physical featur- 
es of the area such as gcographical location, geological and 
ground surface conditions, swamps and lakes, cxisting reser- 
voirs, gradient and distribution of the river and tributery 
channels, ground surface slopes, forest cover and climatic 
conditions, all of which may vary greatly not only with the 
different watersheds but over areas within a watershed itself. 
A knowledge of run-off is necessary in most engineering pro- 
blems related to water but with flood control measures involv- 
ing reservoirs and dams, a reliable knowledge of a maximum 
rate of run-off is vital. 

Run-off is determined by installing gauges at 
Strategic points along the rivers and after hydrometric sur- 
veyS have becn made, the discharge at that section can be 
readily determined for any gauge reading, Gauge readings 
may be recorded automatically or by an observer. In the 
latter case readings are usually taken twice daily or more 
frequently during times of flooding if necessary. If these 
records extend over a sufficient number of years a frequency 
curve based on the theory of probability may be derived. 
This curve indicates the frequency with which a given flood 
should be expected. The term “probable is used advisedly 
as the curve is based on the law of averages for known floods 
and there is no assurance that the respective values may not 
be exceeded, The method is widely used, with safety factors 
in engineering practice today. Freak floods of unexpected 
magnitude are provided for by means of spillways. 

Flow records, covering a number of years, are avail- 
able for the rivers of Southern Ontario which have hydro 
power potential but it was not until the advent of conserva-~ 


tion and flood control that it was considered necessary to 


obtain flow records for those rivers which have a history of 
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spring floods. Often these rivers have summer floods as 
well, In general the spring and summer floods are followed 
by long periods of extremely low flows. The Ausable River 
is one of these rivers and there are only five years of flow 
records taken during two periods. The first period was 
from August 1915 to September 1917 for the Arkona gauge locat- 
ed on the river near the Village of Arkona and the second 
period from October 1945 to the present for the new opring- 
bank gauge located 12 miles farther upstream. These records, 
although they are far short of the number of years necessary 
to compute a frequency curve, are of inestimable value for 
comparison with the North Brench of the cueneea Watershed 
which is east of and adjacent to the Ausable Watershed, and 
for which there are flow records for 33 years dating from 
1916. The frequency curve for the North Branch of the Thames 
is shown in Fig. H-7, There are records of seven floods for 
the Ausable and Table H-5 shows the run-off ratios for the 
Ausable and the North Branch Watersheds for these floods which 
occurred on both watersheds during the Same period. 

The averages of these ratios, 0.77 for the maximum 
mean daily flows and 0,82 for the average flow for the duration 
of the flood period, were then determined and applied to the 
North Branch flow records to convert them to the relative 
Ausable flows and thus supplement the incomplete flow records 
for the latter. The seven recorded flood flows for the 
North Branch cover a wide variety of conditions and it is. 
believed that the resultant factors obtained are reliable. A 
Comparison of the physical features of the North Branch and 
the Ausable suggests that the run-off on the latter will be 
Somewhat less than on the former, 

(2) Run-off for Summer Storms 
Generally, summer floods are of less magnitude than 


those occurring at the spring freshet, although the summer 


Storms are more intense, have a more extensive distribution 


ee eS eee ae 


*Horeafter referred to as ‘North Branch’ ror brevity. 
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and longer duration than those at the Spring break-up. 
At the break-up period there is usually an accumulation of 
Snow and ice, the ground is more impervious due to the frost 
and the ground being already saturated, evaporation and 
transpiration are at a minimum. Therefore, while the rain- 
fall may be greater during the summer storm, the run-off is 
not as great as it is during the Spring freshet. 

The frequency curve for the North Poeden also 
Shows maximum summer flows and was prepared in the same manner 
as the curve for spring floods. 

AS a means of comparison, a ratio of the run-off 
between the two watersheds for summer storms was derived 
independently by using the meteorological rainfall records 
in conjunction with the flow records for four 1947 summer 
Storms which were common to both watersheds. Rainfall 
records were tabulated for the meteorological station of 
Tucan, which is located on the Ausable Watershed, and the 
surrounding nearby stations of Forest, Goderich, Stratford, 
Woodstock and London, The amount of rainfall recorded for 
each storm was proportioned between Lucan and each of the 


other stations, isohyetols for each 1/10 of an inch interval 


were drawn, the areas measured between them and then the 


average amount of rainfall in inches determined for both 
watersheds. Hydrographs for the two watersheds were then 
plotted from the gauge records for each flood and the volume 
of run-off above the normal or base flow was determined 


graphically, With this data, curves were then developed 


Di MwikkGl ss. ayes 

the frequency curve for the North Branch was prepared from 
the flow records for the Fanshawe and the Western University 
gauges. The Western University gauge is located near the 
University about 2 miles north of the confluence of the North 
and South Branches of the Thames and the Fanshawe gauge was 
located about 34 miles farther upstream, Fanshawe records 
date from 1916 to 1943 when it was replaced by the Western 
University gauge, The Fanshawe flow records (drainage area 
062.9 square miles) were converted to Western University flows 
(drainage area 657.2 square miles) by direct proportioning of 
their drainage areas. 


fpetoutaa whasthks As ited ‘ieee 


: | nf 
=, xp Sent erin tt @ 76 Ste m0 ace ae, 
: ! 
iy ut oct tub .atsota ad Yer 
. * - iy 
Peeore f> Tit fs a? ry 55 cBetR as oe of 
. 
{ p yin, Wel i eat 
: v » + err Wy rae ay . 
yy sew. fas swetlt somers uninieanes 
: fe a a ¢ ibs - 5 
7 ebooLt smaiide® fol SF <i5 Oo sit ; 
7 
[ BIVMSGreO £0 sar S BA 
a t bad ox bide Se wal i . {s 
s KN SP he. bs BS, 4 Veal sis 
ec? airs ; a3” 
= efi ty 2ofso 
; * 4 ¢ , 
) f hig ye 
a a} 
Lt f pe ea, fod ; 
) ia 4 J * Hewvaoc. Bi nds 
siesta yd ior are Ort 153; 
muons sit sTOLAO 
3 i. 
. $ marie Kerry ot 
Yi ~ reo he Ot 324 wl Cad SW 2 eet - 
ars ~~ > 
ct so} alogeuioalr ,cileisavs 
(aHw7ea, OS Lar Wt BASisa Snes Hwa 


i veh podent «ah Listptet to Iavome’ Syme 
o : - 2 * ee 

t : ia pe aes: H! ' .pycfy oa el tt eee ey 

i owt ett cot atiqeTsotoyh ,ebods rer 


fos tok ebto0et. savas out eee OFT 


‘ 
5 .. ‘ 7 | 
car 


i 
. Freigs pats abe eted Bi) Temenos Baty ervoda, Ti0-1wt 
purr’ 1 asveb (et. Blow Seviwo. weir’ Bi £3 atv tte ois es 
: ; : _ ci S 22 


en ah 
oa ey ee 
: bea ety 


14) mcr PS wale : hey 
' zovt fetucore: tay one te a9 ‘On ae: ats a ‘jaaae yonaupe get 3 
: ry terotiny irotien ese bo. Swartanel oly Be oe 
. | pon feheesl “Qt -enusa csiavevind areca rors 


$0 pide a 


f a ‘ ’ 
é3aqot 6ny “pena '¥isan aid te ieton rigs 
‘ 24 gure” wroiln wi oie bite adexed?t ort fy o> 
a 4) 7007 ry y wes>it? rie ¢ tigate Age me aie 
ihn eg SST ot 25 We bovple ot ecw ae 


?  ebx oot aol* sawiitennt 
x tlazo Ca ate “av gz betray ani 
aoitrorous To: ab: ua ‘seh +" erin ; f- : 


ha 


ai 
7 


=? ew 
using the run-off in c.f.s. per square mile as the vertical 
ordinate and rain-fall in inches as the horizontal ordinate, 
The results of this method showing maximum mean flows and 
the volumes of total run-off in excess of the normal run-off 
or base are tabulated in tables H-6 and H-7 respectively. 
The averages of the ratios for the four storms are 0,60 for 
the maximum mean daily run-off and 0.84 for the total run-off 
above normal for the storm periods. These ratios are only 
approximate, as, although the rainfall was actually recorded 
at each of the meteorological stations mentioned, the distrib- 
ution would not likely be in simple proportion between the 
Stations and also as the records are for a4 hour periods and 
do not indicate the intensity or duration. It has therefore 
been considered to be safer to use the higher values, (viz. 
0.77 for the maximum mean daily run-off and 0,84 for the total 
mort) in the calculations which follow: 


(3) | Maximum Peaks and Daily Mean Discharee for a Flood 
ee of once in one hundred years 


The maximum peak flow and maximum daily mean dis- 
charge for the 100 year flood may be derived by two independ- 
ent methods, Method (A) employs the ratio 0.77 to deter- 
line the maximum mean daily discharge from which the peak 
flow and total run-off for the 100 year flood could then be 
calculated, Method (B) is the reverse. By this method, 
the total run-off for a known period for the Ausable is 
determined by applying the factor 0.84 to the total run-off 
for the North Branch for a similar period and subsequently 
determining the maximum mean daily flow and peak flow. 


Results of these methods are as follows: 


rere ee Wt ee tn ns be) oe 
i. Since these summer flow studies were made, it has been 
brought to our attention that, in addition ‘0 the .six meteor- 
Ological stations used there vias another station, viz. "Central 
Po" operaubod py the R.C.4.F. which also recorded the rainfall 
for one of the 1947 summer storms, Centralia is centrally 
located on theo upper vert of the Ausablo \Vlatershcd and the 
records for this storm agree within 10 per cent with the inter- 
polated values between Lucan and Goderich. The effect of 

this difference over the watershed would be less than 3 ver 
cent of the total rainfall for the watershed. 
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Method (A) 
The frequency curve for the North Branch shows 
maximum discharges at the Western University gauge (drainage 
area 657,2 square miles) for the 100 year floods as follows:- 


For Spring Freshets 


Maximum peak discharge ... sere arete eae (445000 CO. 3S. 


Bec uuemenieGarky GLsOnaTee ..%. o e.5. sts O4,500 GC. Pos, 
Rate of peak run-off... 44,350 » 67.48 c,f.s./sq.mi. 
Doge ; 
Rate of maximum mean daily 34,500 = 52,50 c.f.s./sq.mi.. 
run-off. 657.2 


For Summer Storms 
Maximum peak discharge ... AAy eet ewes OD On OC. 


ne 
Maximum mean daily discharge ... scare Seen al, Ooms Ss 
Rate of peak run-off ... eejo08 = 34.78-¢.f.s./se.mi 


657.2 


mabe of Maximum mean daily 17,785 . 27.06 c.f.s./sq.mi 
run-off: 657.2 


The ratio factor 0,77, already determined, when applied to 
these rates of run-off for the North Branch will give the 


following run-off values for the Ausable (for 100 year flood). 


For Spring Freshets 
Mace Of peak run-off  ... 67.48 x 0,77 = 51.96 c.f.s./sqmi. 


Rate of maximum mean daily ; : 
run-off. ove B2100 x O077 = AO l42ec. poo so sie 


For Summer Storms 
Rate of peak run-off Se BA. 7B a0. 77 = 1206 7Orer te Sey a0. 


Rate of maximum mean daily ; : 
run-off, re 27 O06. eel (i= 10 OS Cet oye ee 


os 


These run-off values for the Ausable are relative 
to the Springbank gauge. The rate of run-off of the water- 
Shed will vary somewhat from place to place but until more 
records are available from gauges that may be set up later; 
the rate of run-off will be assumed to be uniform. The 
table following gives the discharges at Springbank gauge 


and at the mouths of the Ausable River and Parkhill Creek. 
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Table H - 8 


Discharges for 100 Year Flood. 


Unit Tun-ort ¢.0.S.) per sd.smile 


Drainage | Spring Floods | Summer Floods 
A eh Re eee Bini i ds aati 


Sq.miles 

im 51.96 | 40.42| 26.78 | 20.84 
Peak - |(Max.Mean Feak ‘Max.Mean 
e.f.s,, Daily” Ct soe ley 


Drainage Area 


at Grand Bend 


| 
| 

Springbank Gauge | 17,355 |13,500 |8,945 (6,960 
on Ausable | 
River. 

Ausable River 445.5 20,.48017 18007) 11930. 49204 
at Port Franks | 
: 

Parkhill Creek | LOLS S 9,420 7,528 | 4,855 3,776 
| 


Method (B). 

Method (B) used to determine the storage was to 
apply the Ausable ratio for total run-off (0.84) to the total 
run-off for the North Branch of the Thames for an eleven day 
period. (The eleven day duration period was selected in 
order to include all the above normal flows of each flood). 
The hydrographs for each of 33 floods on record for the North 
Branch were plotted and the run-off for an eleven day period 
for each was determined, Each flood was then plotted on a 
eraph, (Fig. H-8) using the maximum mean daily discharges and 
the total run-off for the period as the vertical and horizontal 
ordinates respectively. The best straight line was then drawn 
through the points and produced to meet the maximum mean daily 
discharge for the 100 year flood, From this graph the total 
run-off for the North Branch for this period is 281,500 acre 
tect. Applying the Ausable ratio, the eleven day run-off 
for the whole Ausable watershed for the 100 year flood is 
281,300 x 0.84 = 236,292 acre feet. Then the corresponding 
run-offs for the Ausable River and Parkhill Creek are 158,202 


and 64,382 acre feet. These are total run-offs for an eleven 


day period. Then using the eleven days as the base of a 
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a Oe 
graph and knowing the total run-off, it was possible to 
calculate the maximum mean daily flows for the 100 year 
flood for both the Ausable River and Parkhill Creek. The 
maximum mean daily flows for the 1947 and the 100 year 
floods are shown in Table H-9., The ratio between the 
known 1947 flow and the calculated 100 year flow was then 
determined and used to convert the 1947 flows to the 100 
year flood flows in order to be able to plot hydrographs 


for the latter. This ratio was found to be igs Tope 


Table H - 9, 
Peak Flows 
 -Snenanemnernmmemmeeenesmee ee 


Drainage 1947 Spring 100 Year Ratio 
Area Flood Spring Flood 

Ausable River DeHOOGEC sles La o00 Cot. d. 1.485 

Parkhill Creek ee Or Cenk eS O,902 Cla .S. 1.485 


er 


The latter of these two methods is believed to be 
the more accurate and the figures given in Table H-9 will 
be used in the flood control calculations. 

(4) Channel Capacity. 

Channel capacity is the maximum flow in a river 
or Channel which is contained within the banks and does not 
overflow the adjacent low lands. IMSL TS re pory. 1teLe 
applied to the rivers and channels passing through the Thed- 
ford Flats and Klondyke Area to Lake Huron. This rate of 
flow for the Ausable River at Port Franks has been deter- 
Mined to be approximately 3250 c.f.s. with a lake level of 
080.0. The channel capacity with the improved channel 
Section and grade as proposed by Colonel Archibald would be 
6250 c.f.s. at this same lake level. 

There is no gauge on Parkhill Creek and the only 
way to arrive at a channel capacity for Parkhill Creek is 
by proportioning of areas. The channel capacity at Grand 


Bend is roughly estimated to be 1200 c.f.s. Channel 
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FANSHAWE GAUGE. NORTH BRANCH of the THAMES SPRING FRESHETS WESTERN UNIVERSITY GAUGE 
FIG. H-10 
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1947 AT WESTERN UNIVERSITY GAUGE, DRAINAGE AREA 657-2 SQ MILES. 
FIG. H-II 
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FLOOD HYDROGRAPHS 
SPRINGBANK 


All data derived from Dominion Woter & Power Bureou 
flow records at SPRINGBANK 
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FLOW in Cubic Feet per Second 
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FLOOD HYDROGRAPHS 
AUSABLE RIVER AT PORT FRANKS 


Ali data derived by proportioning Dominion Woter 
and Power Bureau flow records at SPRINGBANK 
Channet capacities besed on Icke level of 580:'0 
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FIG. H-15 
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improvements have been carried out on this creek from time 
to time but it has since become silted up and overgrown to 
such an extent that the flow is Seriously hampered. Ange 
is estimated that the channel Capacity through the Klondyke 
Area may be 600 c.f.s. or lower, 
(5) Hydrographs., 

"The Hydrograph" is a correct expression of the 
detailed run-off of a stream, resulting from all the vary- 
ing physical conditions which have occurred on the drainage 
area above the gauging station previous to the time which 
it represents. ~ The area of the hydrograph gives the 
volume of flood waters discharged at the gauge section. 

A hydrograph prepared from gauge records is fairly reliable 
bor the aqonsleae where the gauge is located. However, when 
it is necessary to prepare hydrographs from these flow 
records for other run-off areas, the results are subject 

to error and must be regarded as being tentative. The 
Ausable Watershed has only the one gauge and, as already 
Stated, the run-off computations for the whole watershed 
have been based on the records for this gauge, Further, 
the run-off has been assumed to be uniform over the whole 
watershed, which may or may not be true. 

Figure H-9 shows the mean daily flows for the 
aveilable records of the Springbank gauge for 1946, 1947, 
1948 and part of 1945, Figure H-10 shows, for comparison; 
the mean daily flows for the Ausable and North Branch for 
Spring freshets, Figure H-ll shows for comparison, the 
méan daily flows for the Ausable and North Branch for summer 
and fall storms, Figure H-12 shows, superimposed, the 
Spring flood hydrographs for 1946, 1947, 1948 and 100 year 
for Springbank gauge. From hydrographs Figs. H-13 and 
H-14, summer floods 1947 and Figs. H-15 and H-16, spring 
floods 1947, the volume of water that could be let down 
Safely through the present channels, the duration of the flood 


periods and the total storage required, may be determined. 


' Hydrology by Professor D.W. Mead. 
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CHAPTER | 


DRAINAGE 


Generally speaking, it has always been assuned 
that the results of drainage are beneficial and that all 
properties affected by any drainage scheme are benefitted in 
a greater or smaller degree, Throughout the period of settle- 
ment in Southern Ontario this was true to a certain extent as 
drainage enabled more land to be brought under cultivation, 
which meant more crops and greater prosperity to the community; 
also, in many instances, it enabled farmers to work the land 
earlier in the spring than they would have been able to do 
otherwise. All drainage legislation to date has been based 
on this assumption and has resulted in many drainage schemes 
being extended, not only beyond the bounds of economic feas- 
ibility, but even beyond the limits of physical practicability. 

The result is that, in many cases, drains have 
been pushed into areas where they not only do not serve the 
purpose for which they were intended but actually are a 
detriment to the welfare of the community by draining water 
out of natural water storage areas such as swamps and bogs 
without creating soil conditions dry enough for cultivation 
or even the maintenance of worth while pasture. 

This draining of swamps and bogs means that 
the water is not available to maintain adequate summer flow 
in the streams and has also lowered the water table to such a 
point that wells have gone dry as a direct result of draining. 
For example, farmers, whose properties border on the Ellice 
Swamp at the headwaters of large tributaries of the Grand and 
Thames Rivers, were hauling water for cattle in the summer of 
1948 for the first time in living memory. 

On the South Nation River attempts have been 
made to drain areas where the rock surrounding them makes 


drainage impossible or at best, prohibitively expensive; and 
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on the Ausable, itself, it is doubtful if there is sufficient 
fall between the level of Smith Lake and the high water level 
of Lake Huron to drain the lands surrounding the former, 

Some drainage schemes are necessary and bene- 
ficial, others are ill-considered and unwise, therefore, no 
drainage scheme should be undertaken without due consideration 
Of all the physiographic and economic features, indeed the 
Kennedy aie makes the following recommendations: 

(a) that no drainage project be undertaken until 
its probable effect upon the community as a 
whole has been considered by a board of ref- 
erees, composed of judicial and engineering 
personnel, as well as practical farmers, and 
the approval of such board obtained. 

(b) that no single landowner or small group of 
owners may be enabled to force an unwanted 
and even detrimental drainage scheme on 
neighbouring owners without their consultation 
and consent, 

(c) that the cost of the work will be equitably 
distributed among the landowners actually 
benefitted. 

(d) that provision be made for payment of com- 
pensation to those injuriously affected, and 

(e) that Municipalities have power to expropriate 
areas which it is proposed to drain, when the 
welfare of the community requires that the area 
in question should be maintained in its existing 
state. 

The accompanying table shows that a total of 
245.45 miles of drains have been constructed on the Ausable 


Watershed and that, at least 600,000 has been spent on the 


Ontario Royal Commission on Forestry - 1947 
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Mud Creek Drain, Stephen 
Township. Very little improve- 
ment of the land has resulted 
from the construction of this 
drain. The soil is sour, the 
pasture poor, and it should be 
restored to woodland. 


Walker Drain, Stephen Town- 
ship. This drain provides field 
and highway drainage, but due 
to its gradient has eroded its 
banks considerably and cost the 
township money in property 

damage. 


Prance Creek Drain, Middlesex. 
Considerable sheet and gully 
erosion has taken place on the 
farms adjacent to this drain and 
great difficulty has been ex- 
perienced in bridging it, as it 
has widened its channel from 
the original width of 10 feet to 
40 feet in some places. 


Big Swamp Drain, Williams East 
Township. 

This drain was started in 1864 
and extended in 1872-91-98 
and 1908 to its present length 
of 17,226 feet. It is very 
doubtful whether the benefits 
derived from extending it into 
the Big Swamp have been worth- 
while. The upper part of the 
drain has never been maintained 
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work, This figure does not give the whole story as records 
orf the costs of the Canly drains including "The Cut! con- 
structed by the Canada Company in 1875, were not available, 
In addition, many Municipal Drains were originally Award 
Ditches, which have been converted to drains in recent years 
so that the original cost of construction and maintenance in 
early years is not included. 

Another point worth noting is that the cost of 
maintenance work is continually rising, for example, in one 
particular case, a drain, 5 miles long, in Hay Township cost 
$3,502 to construct in 1910; twenty years later - in 1930, 
it cost $6,539 to clean out; and fourteen years later, cost 
another $4,732, 

some drains on the watershed, including im- 
provements to the river channel, have cost as much as pLO,000 
per mile, When sums as large as this are involved, it woulda 
be advisable to have a very careful study made beforehand, 
by a land use expert, who could decide whether the land to be 
drained would repay the money expended in increased crop 
returns. 

livery Conservation Authority should investigate 
any drainage scheme, which is proposed within its boundaries, 
and have a representative present at the presentation of. the 
engineer's report as provided by Section 2(lla) The Municipal 


Drainage Act Amended 1949, 
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Spring source of the Ausable 

River east of Staffa. No attempt 

should be made to drain such a 

spot as this. Cattle should be 

excluded and the surrounding 

moraine reforested to preserve 
the flow. 


In certain limestone areas 

streams flow into crevices of the 

rock and so maintain under- 
ground water tables. 


Another spring source near 
Maple Lodge in McGillivray 
Township, which should be 
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MUNICIPAL DRAINS - AUSABLE WATERSHED 


NUMBER LENG TH 
COUNTY TOWNSHIP CF DRAINS IN MILES COST 
HURON Hay 19 40.29 Pee 7 ONE 
Stephen ge) 45.79 95,041 
Tuckersmith 5 Slewas, ikae Peele 
Usborne 19 28.25 64,052 
MIDDLESEX Adelaide 3 4.21 8,388 
Biddulph 6 8,89 TOR DOO 
Lobo 6) = _ 
London us (included in Biddulph) 
McGillivray Hea Ov Lo 164 ,432 
Williams E, 6 12.83 S450 
Williams W. aL 4.26 Spare 
LAMBTON Bosanquet 24 reir Ok 134,241 
Warwick 2 Dee 3,461 
PER TH Blanshard 0 - - 
Hibbert 6 LG eoU 26,240 


TOTALS 136 243.435 (618,809 
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WILDLIFE 


Chapter 1 
THE APPROACH TO THE PROBLEM 


There are two objectives in planning tor witd= 
Meee in Southern Ontario. One of these is to retain for the 
average citizen the Opportunity to hunt and fish, within the 
Mew, in an attractive environment, and where possible to trap 
meee tor profit. It is only beginning to be recognized that 
the ability of any piece of land or water to produce an annual 
yield of game mammals, game pings, -tieh and *turtices saat 
Beent part of its capital ene The second objective of 
wildlife planning is to retain for the average citizen the 
Opportunity to see end enjoy tlie varied forms of birds, mam- 
mals and other wildlife indigenous to the region concerned, 
Berne greatest possible variety. 

Land well adapted for. wildlife should therefore 
produce or harbour = permanent population of interesting spec- 
mes end an annual crop of game and fur. These populations 
Should be adapted so that they have no adverse effect on all 
reasonable farming paractices., The control of harmful species 
and the maintenance of all other animal populations at a des- 
irable level through the provision of a proper habitat, or 
Piving quarters, is a natural branch of good land management. 
Many other techniques of wildlife management are significant, 
Such as the introduction of new species where needed, and 
mescrictions of the daily and seasonal kill. 

But in azricultural southern Ontario and in 
the Ausable Watershed in particular the amount of good habitat 
available appears to be the controlling factor in the abund- 
Bice of wildlife. The two chief requirements for wildlife 
Planning in the area are therefore a study of the existing 
Mabitat and a study of the wildlife populations, particularly 
the dynamics or changes of populations over a period of 


several seasons. The second requirement cannot possibly be 
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Carried out in a single yearts Survey. It was therefore dec- 
ided to concentrate the field work on a few of the more sig- 
nificant problems, The watershed provides a great variety 
Sr Wildlife habitat, and the streams also vary widely in suit- 
Meoetity for fish, A beginning has only recently been made 
in the basic research on game environments in agriculbural 
Southern Ontario. The techniques of stream survey are at pre- 
sent farther advanced, In the present survey the chief det- 
ailed work was therefore the stream biology and the environ- 
ment for fish. Of all other wildlife only two species were 
chosen for detailed attention. These included the muskrat, 
which is the most important furbearer, and the meadow mouse, 
which is potentially harmful to reforested areas and orchards, 

The animals found in the Ausable Watershed are 
a mixture of northern and southern species with ranges which 
overlap in this area from two of the major life zones in North 
America, known as the Canadian and Carolinian zones. The 
Carolinian zone occupies a small part of southern Ontario where 
a combination of the latitude and the modifying influences of 
large lakes allows a more southern yegetation and fauna to 
occur than would otherwise be there, The overlapping ranges 
in the watershed.of the cottontail and cardinal, more south- 
ern species, and the varying hare and myrtle warbler, more 
morthern species, are typical examples of the transitional 


Character of the fauna. 
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Gee R. Dice: "The Biotic Provinces of North America," 
AnnsArbor, Michigan, LOLS" 
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CHAPTER 2 
FORMER CONDITIONS 


The dense forests which covered the watershed 
at the time of settlement have already been described in the 
section of this report devoted to forestry. itis a common 
belief that there were very great numbers of wildlife in such 
forests before the white man came. It is unlikely that this 
is true of more than a few species such as the black or grey 
squirrel, It appears more probable that the country supported 
a maximum of game and the larger forms of wildlife some twenty 
years after the country was first settled. At that time the 
many forest edges, where cleared fields and both open and 
Closed ungrazed woods offered a wide varLety of foodvendmenem. 
ter, supported a flourishing population of game, fur and 
other wild animal life. Gradually the cutting of the remain- 
der of the forest and the extensive trapping and hunting red- 
uced the wildlife population, while the lowering water table 
cut off the flow from many springs, ending the fish life in 
the streams they fed. 

At least nine species of mammals which formerly 
must have been found in the watershed no longer occur in it. 
These are the beaver, porcupine, marten, fisher, wolverine, 
Cougar, Canada lynx, and the Wapiti or American Elk, The 
same is true of two species of birds, the Passenger Pigeon 
and the Wild Turkey. Several other species of mammals and 
Birds are remnantal now, occurring rarely if at all. The 
varying hare or snowshoe rabbit is one of these, 

A few records from the early literature will 
indicate the general situation. Dr. Dunlop, in a report to 
the Canada Company, dated 1827 noted that "beaver meadows, 
Which are numerous, produce enormous quantities of natural 
hay and pasture." The numbers of beaver were probably greatly 


reduced even before settlement took place. Deer were once 
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7 IT. Brymner, Report in Canadian Archives, 1898. 
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so common that at Strathroy just off the watershed they were 
"piled like cordwood, and you could take your choicesatua 
dollar eens The Wild Turkey was at the northern edge of 
its range in the watershed. Turkeys were gone from most of 
their range in Ontario by 18902 One was reported as having 
been taken near Sylvan (West Williams Township) in 19002 
If authentic this was one of few renal nineainsOntarniowaterrne 
time, 

The Passenger Pigeon formerly nested in consid- 
erable numbers in the watershed. A colony was still nesting 
in Stephen Township in 1268 This extinct species, whose 
vast flocks astounded the early settlers in North America, 
was still present in large numbers in 1860, declined steadily 
until 1880 and very rapidly thereafter: «Thevbastylance 
flight reported in the watershed was at Arkona, Bosanquet 
Township, in 1872. The extinction of this species probably 
Came as much from the clearing of the land as from the inten- 
Sive market shooting and trapping. 

The Bobwhite or Quail is another species which 
Wes once common in some parts of the watershed. The dense 
forests of southern Ontario were not a favourable site for 
the Bobwhite, but Charles Fothergill, writing in LESh, rec- 
orded that "Thirty years ago the quail was not known in 
Canada. Now it abounds in the upper province" ? The many 
forest edges around the newly cleared land and the abundance 
of brushy cover favoured the species, which probably reached 
a peak of population about 1860. The available cover was 


rapidly reduced and the number of market hunters gradually 


j ; 
Smith's Canadian Gazetteer, Toronto 1846. 


£ C.H.D. Clarke : Sylva Vol. 4 No. 6, 1948. 
> Parkhill Gazette Review, Jan. 18, 1900. 
Margaret H, Mitchell, "The Passenger Pigeon in Ontario", 
3 Contribution#7, Royal Ontario Museum of Zoology. 
P Charles Fothergill, Unpublished Diary 1833, in Royal 
Ontario Museum of Zoology, Toronto. 
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increased, The result was inevitable. Overshooting soon 
reduced the remainineg population. Bobwhites have persisted 
for many years in the watershed in small numbers, but by 1947 
they were reported to be reduced to two coveys a few miles 
west of Parkhill. None were seen in the 1947 watershed sur- 
vey. 

One other species of particular interest to the 
early pioneer was the Massasauga Rattlesnake, This species 
still is found both north and south of the watershed, and it 
1S possible that it may still occur in the 'Pineryt + A 
larger species, the Timber Rattlesnake wa yee es have formerly 
occurred in the Ausable Watershed, 

The watershed formerly contained an area of 
very great importance both to migrating and nesting water- 
fowl. This was a marshy lake reported in 1819 as being six 
er seven miles long and three or four miles broad.” 

By 1947 the water of this lake had been reduced 
by drainage and the lowered water table to "Smith Lake™, 314 
acres of water surface surrounded by 1200 acres of floating 
bog and wersh. 

While most species of game and fur were steadily 
diminishing in numbers in the watershed, such open country 
Species as the red fox, skunk and wmttontail were increasing. 
The last named had come in from the west or south and prob- 


ably had been in the watershed less than eighty years. 


nn TES 


W. Nash “Check List of the Vertebrates of Ontario", 


a Peron.e. L905, ms 
~ Report of Lt. Willson, Royal Engineers, Sept. 27, 1819. 
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CHAPTER 3 
STATUS OF PRESENT SPECIES 


1. MAMMALS: 

There was no intensive attempt during the sur- 
vey to make a systematic collection of the smaller mammals of 
the watershed, and little collecting had formerly been carried 
Say in the area. The following list is therefore in part 
hypothetical. Forty-three species are included, of which 
Ewenty-one were taken or observed during the survey. The re- 
mainder are included because there are other authentic records 
or because their ranges surround the watershed and should 
obviously include it, ‘The eight former species noted in Chap- 
ber 2 as no longer occurring in the watershed are not included 
on the list. The Bay Lynx, Otter and Varying Hare are dis- 
mepeering from the region but may still occur rarely. ‘The 
Black Bear is included on the basis of an unsubstantiated re- 
Beet of 1947. Several of the bats listed may occur in the 
watershed only in migration. 

The arrangement and terminology of the list 
follow those in 'A Provisional Check List of the Mammals of 
Sacario”, by S.C. Downing, (Misc. Publication #2, Royal Ont- 
ario Museum of Zoology, Toronto, 1948). Mr. Downing was good 


enouzh to provide assistance in preparing the list. 


Cinereous Shrew Sorex cinereus Kerr 

Smoky Shrew porex funéus Miller 

Pigmy Shrew Microsorex hoyi (Baird) 

Mole Shrew Blarina’ brevicaudeatway) 
Hairy-tailed Mole Parascalops breweri (Bachman) 
Star-nosed Mole Condylura cristata (Linnaeus) 
‘Tittle Brown Bat Myotis lucifugus (LeConte) 
Lonz-eared Brown Bat Myotis keenii (Merriam) 
Silver-haired Bat Lasionycteris noctivagans (LeConte) 
Big Brown Bat Eptesicus fuscus (Beauvois) 
Red Bat Lasiurus borealis (Muller) 
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Hoary Bat 
Kuropean Hare 


Varying Hare 


Cottontail 

Black or Grey Squirrel 
Hed Squirrel 

Woodchuck 

Fastern Chipmunk 
Eastern Flying Squirrel 


Northern Flying Squirrel 


Deer Mouse 
White-footed Mouse 


Cooper's Lemming Mouse 


Muskrat 


Pine Mouse 


Meadow Mouse 
House-Rat 

House Mouse 

Meadow Jumping Mouse 


Brush Wolf 


Timber Wolf 


Red Fox 


Grey Fox 


Black Bear 


rr nr cet ere 


Pa 
Lasiurus cinereus (Beauvois)-Rare. 
Lepus europaeus Pallas 

Lepus americanus Erxleben 

Not reported but may still occur 
rarely. 

Sylvilagus floridanus (Allen) 
Sciurus carolinensis Gmelin 
Tamiasciurus hudsonicus (Erxleben) 
Marmota monax (Linnaeus) 

Tamias striatus (Linnaeus) 


Glaucomys volans (Linnaeus) 


Glaucomys sabrinus (Shaw) 
Probably occurs, 


Peromyscus maniculatus (Wagner) 
Peromyscus leucopus (Rafinesque) 


Synaptomys cooperi Baird 
Taken at Thedford in 1935. 


Ondatra zibethica (Linnaeus) 


Pitymys pinetorum (LeConte) 
Possibly occurs in the “*Pinery". 


Microtus pennsylvanicus (Ord) 
Rattus norvegicus (Erxleben) 
Mus musculus Linnaeus 

Zapus hudsonius (Zimmermann) 


Canis latrans Say 

A few seen every winter. The first 
Brush wolf taken in Onterio wa 
recorded at Thedford, Octgio1 9. 


Canis lupus Linnaeus 
Last reported in1918 when one was 
said to have been trapped, and the 
skin sent to Ottawa. 


Vulpes fulva (Desmarest) 


Urocyon cinereoargenteus (Schreber) 
Not recorded but may be expected 
to occur as it is already well 
established alonz the Lake Erie 
shore. 


Ursus americanus Pallas 
One was reported in 1947 southeast 
of Bayfield. 


eerneported in Can. Field: Naturalist 59 # 4,July 1945. 
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Raccoon Procyon lotor (Linnaeus) 
Ermine Mustela erminea Linnaeus 
Long-tailed Weasel Mustela frenata Lichtenstein 


Mink fustela vison Schreber 
Skunk Mephitis mephitis (Schreber) 
Otter Lutra canadensis (Schreber) 

Mo ywetald occurs rarely 
Bobcat or Bay Lynx Lynx rufus (Schreber) 

May "still otcur rarely 
White tailed Deer Odocoileus virginianus (Boddaert) 
foe Sirds: 


No intensive survey of the birds of the water= 
shed has beén made. I1t is probable, that about 300 species of 
birds live in or migrate through the watershed, but only about 
MeO species remain during the summer to nest in the area. The 
metlowing list of 113 species provides a fairly accurate pic- 
Mure or the birds resident in the watershed in summer, The 
Hist is based chiefly on the report of Frankland S. Cook? 
covering Lambton County on'y, but species not observed in the 
watershed itself have not been included. The list has been 
ee-cced by L, L. Snyder, Assistant Director, Royal Ontario 
Museum of Zoology. The arrangement and names in the list are 
from Taverner's “Birds of Canada" (1934). Names followed by 
@ x% are those of species which probably do not breed in the 


Watershed although they are summer residents. 


Horned Grebe Mallard Duck 
Pied-billed Grebe Black Duck 

Great Blue Heron x Blue-winged Teal 
Green Heron Wood Duck 

Least Bittern Turkey Vulture 
American Bittern Sharp-shinned Hawk 


ceo 


1 F. S, Cook "Summer and Migrant Birds of Lambton County, 
Ontario”, observations by F. S. Cook, W. W. H. Gunn and 
J. K. Reynolds. Unpublished. 
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Cooper's Hawk 
Red-tailed Hawk 
Bald Eagle 

Marsh Hawk 

Osprey 

American Sparrow Hawk 
Ruffed Grouse 
Bobwhite 

Common Pheasant 
mareinia Rail 

Sora Rail 

Common Gallinule 
Piping Plover 
Killdeer Plover 
American Woodcock 
Upland Plover 
Spotted Sandpiper 
erring Gull x 
Ring-billed Gull x 
Common Tern x 

Black Tern 

Rock Dove 

Mourning Dove 
Yellow-billed Cuckoo 
Black-billed Cuckoo 
American Screech Owl 
Great Horned Owl 
Whip-poor-will 

Night hawk 


Chimney Swift 


Ruby-throated Hummingbird 


Belted Kingfisher 
Yellow-shafted Flicker 


Pileated Woodpecker 


“9 es 


Red-bellied Woodpecker x 
Red-headed Woodpecker 
Hairy Woodpecker 
Downy Woodpecker 
Hastern Kingbird 
Crested Flycatcher 
Bastern Pheobe 
iraill's Klycatcher 
Least Flycatcher 
Kastern Wood Pewee 
Horned Lark 

Tree Swallow 


Bank Swallow 


American Rough-winged Swallow 


Barn Swallow 

Purple Martin 

Blue Jay 

American Crow 
Black-capped Chickadee 
White-breasted Nuthatch 
House Wren 

Long-billed Marsh Wren 
Short-billed Marsh Wren 
Catbird 

Brown Thrasher 

Wood Thrush 

American Robin 
Wilson's Thrush 
Red-breasted Bluebird 
Cedar Waxwing 

Common Shrike 

Common Starling 
Yellow-throated Vireo 


Red-eyed Vireo 
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Warbling Vireo Crow Blackbird 
Black and White Warbler Cowbird 


Golden-winged Warbler Scarlet Tanager 


Yellow Warbler Cardinal 


Cerulean Warbler Rose-breasted Grosbeak 


Pine Warbler Indigo Bunting 


Prairie Warbler American Goldfinch 


Oven-bird p 
Hastern Towhee 


Louisiana Water-Thrush Savannah Sparrow 


Mourning Warbler Grasshopper Sparrow 


Maryland Yellow-throat Henslow's Sparrow 


American Redstart 
Vesper Sparrow 


English Sparrow Chipping Sparrow 


Bobolink Field Sparrow 


Eastern Meadowlark 
Song Sparrow 


Red-winged Blackbird Swamp Sparrow 


Baltimore Oriole 

3. Game and Fur 

The extent of woodland cover remaining on the 
Watershed is described in the Forestry section of this report. 
While woodlands are well scattered over the watershed and 
there ere remarkably few one-thousand-acre blocks without some 
woodland, the percentage of ungrazed woodland is very low and 
Cover for wildlife is therefore poorer than might be expected. 
Only 8% of the woodlots are fenced from cattle. 

Most of the more desirable species of game 
and fur are no longer common in the watershed. General state- 
ments concerning the populations on so large an area, includ- 
ing eight major soil types and a much greater variety of veg- 
€tation types, are apt to be misleading. However, a few notes 


Pi the chief species of interest follow: 
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White-tailed Deer 


Red Fox 


Raccoon 


Skunk 
Black Squirrel 
Red Squirrel 


Ermine and ) 
Long-tailed Weasel) 


European Hare (Jackrabbit) 
Cottontail 
Mink 


Muskrat 


Woodcock 


Ruffed Grouse 


ia 


Common, and heavily hunted 
even when the season is 
closed, “particularity in 
Bosanquet Township. 

Six trappers all reported 
this species as common and 
increasing. One trapper at 
Clandeboye estimated the 
average winter population as 
2 per square mile. 

Common and much increased re- 
CSniaiy ts habitat has also 
increased, since several Teperts 
indicated more raccoons are now 
adapted to living in) hea" ctile™ 
than in trees, One trapper took 
OU) sy Sas ce. hae Geer ges 
Abundant 


Common 


Reported as rare. 
Uncommon 


Abundant 

Abundant 

Scarce and has declined recently 
(Discussed in a separate 

chapter of this report) 

Common in moist woods in 
migration, A few are re- 
ported as remaining to nest 
in the reduced habitat now 
available. 

A remnantal species now rare 
exceptean the Pinetyie Aa tow 


pairs remain in the Hay Swamp. 
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The gradual removal of rail 

fences has reduced the habitat 

for farm game. This is a pasture 
farm near Khiva. 


Most of the tributaries are dry 
in summer. This is a dry water- 
course near Adelaide. 


Good cover for farm game is 
a rarity in the agricultural lands 
of the watershed. Concession 
IV, Lot 8, Usborne Township. 


A few ruffed grouse remain in 
the ‘‘Pinery’’ 


pen 


poe pede: 

Ring-necked Pheasant Scarcely occurs in the watershed. 
A few reported near Lucan and 
in Williams Township. 

Hungarian Partridge A few reported in the 'Klondike! 
area of thei Thedford Marsh. 

Bobwhite Reported to occur’2 milesancrth= 
west of Parkhill but not else- 
where in the watershed. 

Wilsons Snipe The species apparently does not 
breed in the watershed, but a 
few are found in Bosanquet Town- 
ship during migration. 

Apart from migratory waterfowl the only game 
species now commonly hunted are the jackrabbit and the cotton- 
tail which seem well able to withstand the decimation that 
Occurs over local areas from jackrabbit 'drivest. It is prob- 
able that more deer are taken illegally than legally. The 
watershed includes in Smith Lake one of the best duck marshes 
in Southern Ontario. The Black Duck, Wood Duck, and Blue- 
meneed Teal all breed in this marsh. Apart from this area, 
end the lakes and old river course near Port Frank, the water- 
meee supplies little satisfactory habitat for ducks. Smith 
Lake is described in a separate chapter. 

4. Species of Significance to Agriculture and Forestry 

The chief species which come under this heading 
ere the Crow, Starling, Groundhog, the White-Tailed Deer, the 
Cottontail and the Meadow Mouse. The American Crow is gener- 
ally considered a serious pest in the watershed. d#xtensive 
investigation by the United States Biological Survey has shown 
that, at least in that country, it does about as much good as 
Marm in an agricultural community, since insects form a large 
part of its food. All authorities agree that the Starling is 
a damaging species, but there is at present no efficient and 


cheap method of control. The Groundhog and Cottontail are 
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frequently and rightly condemned, but the fact is that few 
farmers bother to shoot these species although this is a simple 
Solution. The greatest damage from deer comes to root Crous, 
but few reports were made during the survey Lndicavane ties 
deer ere a serious problem in the watershed. 

The two species most Pikely Storer rect*trecaoiene 
tations are the Cottontail and the Meadow Mouse. The Cotton- 
tail has been known to destroy large stands of young hardwoods. 
A series of experiments is now under way in the University of 
Toronto to test the efficiency of various sprayable ceterrents 
against the Cottontail. The Meadow Mouse is discussed in a 
separate chapter. 

Oe) Species of Spectacular Interest 

Sportsmen and professional trappers make up 
Only a small proportion of those who live in or visit the 
watershed. The casual observation of the larger and more spec- 
tacular forms of wildlife provides great interest to a large 
group of average citizens, whether farmers or town dwellers. 
Notes on some of the more interesting species follow. 

Most important is the White-tailed Deer, which 
has noticeably increased in numbers in recent years. In Lamb- 
ton the situation has been summarized as follows: "The long- 
term trends in land use ere mainly in a direction reducing avail 
able deer range. If deer numbers continue to increase and deer 
Fanze continues to be reduced at present rates, browsing damage 
and even appreciable crop damage is not unlikely", This sum- 
mary appears to be accurate and to apply equally well to the 
Whole Ausable Watershed. The hunting of deer by "jacklighting" 


1s said to be common in the Thedford marsh area. 
Most of the larger and more spectacular birds 


that mest in the watershed are now present in very small num- 


bers. They include amongst others the following species, 


1 W.H.H. Gunn, K. Reynolds, R. Braffette, F.S.Cook, B. Shind- 

man, Advance Report on Wildlife Conditions in Lambton County, 
1947, published by Dept. of Lands and Forests, Province of 
Onterio. 
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Bald Bagle - Hagles are now a rarity in Southern Ontario. 
A single pair returns each year to nest in the 
"Pinery", This pair raised the usual two young 
in 1947. 
Turkey Vulture- This species is common in the watershed and is 
Said to nest in the vicinity of Smith Lake; 
Great Blue Heron- A few of these were seen during the summer 
but no heronry was reported in the watershed. 
One small species, the Prairie Warbler, is of 
particular interest in the watershed because very few nesting 
colonies are known in Ontsrio. A dense colony occurs in the 
narrow zone of Red Cedar and Juniper which fringes the dunes 
between Port Frank and Grand Bend. About 50 pairs per mile of 


shore were present in the summer of 1947. 
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Chapter 4 
IMPROVING THE FARM FoR WILDLIFE 


Recommendations for specific improvements for 
“individual farms in the Ausable Watershed would involve de- 
tailed examination beyond the scope of the present survey. More- 


over the only farms which can be improved for wildlife are 


those where the farmer or landowner is interested himself in 
doing so, Many farmers may wish to improve land for wildlife 
quite apart from any revenue they may receive from game or 
Tur; others may do so because they know that since pioneer 
times, and particularly near cities and towns, the supply of 
game has never yet exceeded the demand and is not likely ever 
b do so, and there is no reason why a farmer should not re- 
‘ceive remuneration to cover his costs of wildlife improvement 
work, 
1. Woodlands 

The elimination of grazing of woodlots would be 
the most useful single measure in improving the wildlife en- 
vironment. Large-scale reforestation plans are included in 
‘the Forestry report. In plantations, up to about the tenth 
year from planting, the entire planted area is valuable for 
wildlife, But large blocks of coniferous trees will, at least 
after the twelfth year from planting, have little or no under- 
growth and will, apart from their edges, be entirely sterile 
= far as upland game and most forms of wildlife are concerned, 
The chief improvements to be expected will therefore come from 
Moa management of the farm woodlot. Selective cutting is 
both sound forestry practice and good planning for wildlife. 
Landowners who have woodlots in which the crown canopy has 


‘closed over considerable areas, and who wish to produce a pro- 


per environment for wildlife, will find that release cuttings, 


Slashings to stimulate sprout growth, thinnings and felling 


Cimber for sale will improve rather than retard the carrying 
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ity for wildlife. Where hollow trees, useless for 
moer, are using up the woodlot space, they can be girdled 
ier than felled and will then continue to provide dens 

r raccoons, squirrels and other valuable or interesting 

| eee, COnStruction of brush piles from cuttings is re- 
commended where rabbits are cesired, two or three such brush 
Per acre being the normal spacing. 

Cultivation Preactuices 

All good farming practices which make a more 
luxuriant vegetation will improve the farm environment for 
life. A few special practices will give more specific 
Bes, otrip-cropping, described elsewhere in this report, 
Beeperticular value since by this means no extensive area 


denuded of cover at one time by harvesting. In the less 


lat parts Mer emmaverened, T1ltér strips, cither above water 
Sion terraces or used as emergency waterways provide 
el danes and nesting cover for wildlife. Cover crops such 
the Beovers provide a habitat and food for wildlife in 
Be that would otherwise be barren during the winter months. 
he elimination of brushy fencerows is now the rule rather 
an the exception on Southern Onterio farms. Those who are 

‘ 
srested in wildlife improvement will find that the in- 
On of a few field boundary hedges on the farm 
memoderate the effect of winds on crops, serve as travel 
S and cover for wildlife, and harbor large numbers of song- 
Beewnich help to control insect pests. Rosa muitiflora.is 
excellent hedge-forming shrub. It is proof against cattle 
nd hogs, provides excellent cover and food, and does not, 
naust the neerby cultiveted ground, 
food and Cover Patches 
Field corners are frequently barren of crops, 
fence crossing therefore which embraces the corners ol Fone 
lds may be made into a haven for ground nesting species by 


thing a few trees aud shrubs and protecting them. It is 
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SHORTAGE OF COVER AND FOOD FOR WILDLIFE. 
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GRAZED WOODS 
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AFTER IMPROVEMENTS 
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important to rid such areas of useless weeds by crowding them 
out with either berry bushes, plum thickets and sweet clover 
or the normal climax type of open vegetation which is blue- 
grass. 

The watershed provides only marginal territory 
for the Ringnecked Pheasant. With artificial winter feeding 
pheasants could survive most winters but periodic winter kill- 
ing of the entire population might be es Those who 
Wish to protect this species should provide food patches to 
Supplement the available diet of seeds of ragweed and other 
How plants. Short rows of standing corn or corn in shocks 
Should be left close to good cover. Yellow corn isthe more 
useful type because of its high vitamin "A" content. Buck+ 
wheat, soybeans and Japanese millet are also recommended. Dis- 
used rolls of fence wire left at the edges of woodlands pro- 
vide very acceptable cover. It need hardly be added that any 
Bullied area in which groups of evergreen trees are planted 
is of value to wildlife. 

4, Ponds and Streams 

The importance of water to wildlife is often 
forgotten. Many farms have at least one low spot where a small 
amount of work with a scoop will provide a dam and a pond to 
provide nesting and feeding sites for water and marsh birds, 
If possible ponds for wildlife should be separate from those 
mecattle or for fish, Alder and willow cuttings pushed in 
the ground around such a hollow will rapidly provide wildlife 
cover. New water areas will rapidly be invaded by aquatic 
plants, but additional species may have to be introduced. No 
duck food studies have been made in Southern Ontario. Wild 


| 


-Yice may be introduced but since it is not well adapted to 


|Wide variations in water levels, being often sterile in 


Cc 


fe.H,D, Clarke and R. Braffette, "Ringnecked Pheasant 
Investigations in Ontario, 1946". Department of Lands 
end Forests, Ontario, 
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fluctuating waters, it cannot be conside 
succeed. ‘The idea has long been current 
many sportsmen's organizations, that the 
rice is the answer to the problem of how 


M@eyeerca, The fact is that wild rice is 


red as certain to 
and is fostered by 
planting of wild 
to attract ducks to 


of no significance 


to ducks in Canada except in the fall, and does not provide 


Bever Or nesting sites. The following s 
easily obtained are recommended as certa 
Beocs. If none of them occur in ponds o 
cover for ducks they should be introduce 


Potamogeton 
Potamogeton 


sago Pondweed ( 

Claspinz-leaved Pondweed ( 

Wild Millet (Echinochloa 

Japanese Millet (Echinochloa 

Wild Celery aioe 
( 
( 
( 


Knotweed Polygonum pe 
Smartweed Polygonum mu 
Bulrush Scirpus amer 
Bulrush Pcirpus acut 


The improvements of ponds 
cussed in a separate chapter of this rep 


ponds are discussed in the chapter conce 


pecies which may be 
in to be valuable duck 
r shallows with good 


d. 


pectinatus L,.) 
perftoligtus io.) 
Crusgal lio (hy) iBeauy) 
frumentacea (Roxb, )Link) 
spiralis L.) 
nnsylvanicum L,) 
hlenbergii (Mcisn.)Watts) 
icanus Pers.) 
us (Muh os 


for muskrats is dis- 
orth, and farm fish 


rninge fish. 
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CHAPTER 5 
DETAILED STUDIES - THE MUSKRAT 


The following report is based on examination of 
most of the river and its tributaries and on interviews with 
forty-five trappers, fur-buyers and other residents. The game 
over-seers of the Fish and Wildlife Service of the Department 
Of Lands and Forests edded much valuable information. Some 
trapping was cone, 

The streams of the Ausable Watershed are not high 
in muskrat production, nor have they a very high potential even 
meetmproved. Much of the river is fast-flowing; its banks 
Of till, clay or sand are steep and bere and the bed is of rock 
and zravel. Little vegetation is present in these ereas to feed 
the animals which might live in the banks. The headwater streams 
although small are in comparatively flat lend, and have more 
Pe-esetation present. They therefore support almost as many mus- 
Krats as the larger fast-flowing sections. 

1. Requirements of Muskrat Populations 

Phewpresent status of muskrats in the watersned 
Can be best examined if the critical requirements of the spec- 
ies are epee wm mind. While ali” the factors woich ertect tne 
ives and populations of muskrats are not fully underscvood it 
1S generally agreed that the most essential needs are the fol- 
lowing: 

(a) Abundant aquatic and semi-aquatic vegetation; 


(ob) Permanent water for protection and SSCape, snd £6 
provide winter food; 


(c)} Home sites, either expanses of marsh for houses or 
banks of clay or loam for burrows; 


(d) Adequate breeding stock after the trapping season. 
The most important muskrat food is the vCat-tail 
| (Typha angustifolia and Vatitolia); of which the-lower part of 
the stem is eaten in summer, and the rootstock in winter, and 


Behe stem is used in constructing winter houses. This plant is 
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ne Cue 
found abundantly in only a few restricted parts of the water-— 
shed. 

Water lily (Nuphar advena, Nymphea odorata), 
rhizomes and leaves, or Wapato (Sagittaria Sp.) leavesvand tup- 
ers, may be the main source of food in some places. Other 
plants eaten on the Ausable include: WildSricee (Zi gania aqua 
ica), pondweeds such as Potamogetons, Polygonums, Elodea, Myrio- 
phyllum; round stem bulrush (Scirpus acutbus@o. Validis)% 

Willow (Salix), farm crops of apples, oats, wheat and corn; 


eresses and sedges; and clams, fish, and crayfish, are sometimes 


In order to overwinter, muskrats must have either 
a typical mound of vegetetion or trat house! with a nest ins Lae 
Or a bank burrow, in either case with an entrance below the 
ice, 

At the breakup of the ice in spring, the muskrat 
Baring season or 'run' occurs, lasting for about ten days. At 
whis time the male is very active, travels long distances and 
Meecasily caught. After the run, signs of the animals become 
Pearce, Females build nests in preparation for their litters 
Seemseen LO restrict their activities to a small area. Extended 
tranping invariably removes pregnant females. 

The first litter arrives usually in May, usually 
from six to eight. Muskrats are believed to have two or pos- 
Sibly three litters per season in this locality. 

Sudden late spring floods are apt to trap and 
drown litters in the nest. 

e. Muskrat Numbers on the Ausable Watershed 

Most, of the trappers interviewed in the water- 
Shed indicated that there has been a serious and continuous 
decline in the population, accelerated in the last two years 
by the high prices of pelts. 

To express this decline quantitatively and in- 


dicate its generality, examples of catches representing the 
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whole watershed are’given. A trapper near Hensall, from 1944 


to 1947, made these successive catches; L2G Uhr Comet 
MPrediton 27, 14 and 9 were taken since 1945. Along Mud Creek 
where 90 were taken in 1945, 40 were taken in LO Same 
Hy~at Nairn Creek, Ailsa Craig, jomith Lake, Old Ausable, where 
mee, 150, 400, 150 used to be taken, the latest catches were 6, 
B60, 125 and 30 respectively. A local fur-buyer, who used to 
_ purchase about 1000 pelts ennually before 1943, had only 800 
moo) 5 and 200 in 1947, 
3. Factors Causing the Decline 
| The main reasons offered for the serious dec- 
‘fine in muskrat numbers were illegal trapping and the rigid 
fixing of the trapping dates in advance of the actual season. 
Bue Since neither of these conditions could be considered to 
be new, the cause is either more obscure or else it is the 
“incentive of hegh prices of the pelts, causing more Liltegar 
trapping than is normal. The general reaction after the trep- 
ping season of 1947 may be gauged from a typical statement - 
Beitac never in my life seen so few muskrats as there are this 
year.’ The clearest indication of the low population was the 
general agreement amongst trappers that the conditions would 
be improved if the season were closed for a year. 
(a) Overtrapping: That muskrats will prosper in spite or 
severe mrappine is awidespread belief, but Storer (1936) 
reports thet in European countries such as England where bur- 
Bins in canals and dikes makes them objectionable, trapping 


; 
alone has controlled: muskrat outbreaks and made extermination 


probable. 

some trappers feel that extermination is simil- 
erly probable on the Ausable. Along the old river course in 

the 'Pinery', there is an abundance of food (cat-tail, water- 
lily, bulrush, myriophyllum and other species) in comparatively 
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high held by tree roots are suitable for burrowing. In this 
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superior type of habitat one trapper used to take 150 pelts 


annually, but the present population he estimates at not more 
than thirty animals and attributes this solely to illegal 
trapping. 

(ob) Spearing and Digging: Eighty per cent of the trappers 
Consulted considered illegal trapping by some of the Stony Point 
Reserve Indians a major detriment. Reports of their spearing 
houses, disging burrows, and trapping out of season were adv- 
anced with bitterness from every corner of the watershed. 

(See Map). 

Spearing occurs where muskrats build houses. 
The house is approached quietly and the spear is remmed into 
the house, If the spear moves, the house is torn open to 
Secure the rat speared. In this lies the extensive waste of 
muskrats, for under every house is an open plunge hole which 
must remain unfrozen to give the animal access to the veget- 
ation in the water below. A small hole can be plugged rapidly 
by remaining inhabitants, but when the cabin is broken down 
the plunge hold freezes and the muskrat has no way of reach- 
ing its feeding grounds. Few muskrats survive this situation. 
A Single unprime skin worth perhaps two-thirds the spring price 
May be secured, and any other rats in the house will normally 
mee from starvation, freezing, or as victims of mink, dogs, 
moxes or owls. 

Occasionally some attempt is made to secure 
more than one animal by chopping all houses in a small area 
Go the ice line and having a number of men sitting one at each 
hole with a spear. As each animal shows its nose it is speared . 
ween such methods Little breeding stock can ibe heft and the 
population declines rapidly. Muskrats are sometimes taken 
in a similar manner from bank burrows. 


Law enforcement is a difficult undertaking on the 


| Ausable Watershed. Because of the large area which Enforcement 


Officers have to oversee, many trappers’ do not know the Game 


Overseer, As a result not only speering and digging as des- 


5 
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Cribed above, but also trapping without a license, trapping 
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Out of season, setting traps on houses and in holes, and 
Stealing of craps, all are common, 

(c) The Trapping Season: Obviously a harvester of pelts 
should leave a breeding stock sufficient to maintain as high 
@ population as the habitat will support. Taking a high ratio 
Of females or kits is the usual indication that ttrapping should 
cease, but where there are several trappers competing with 
each other, the end of the season is the only "stop" Sign they 
Observe. Most trappers realize the foolishness of it but 
where several men are trapping, each one reasons that if he 
does not catch the last few rats, some one else will --so he 
continues. Thus in long seasons all Ufaps are out till the 
fast day and breeding stock Suziters, 

During the "run" animals are easily trapped, a 
high percentaze of the catch is male, and the least number of 
man hours per pelt is required at this time. With the edvance 
of the season the animals are less active and less easily, 
peuvent, and traps are set closer to houses and runways, conseq- 
uently many females are ceught, often containing embryos. 

Complaints about lengthy seasons came from all 
along the river - from Exeter, Crediton, Clandeboye, Ailsa 
Craig, Parkhill, Port Franks, and other places. The season is 
Opened when the ice is thick - sometimes a month before any 
mrapping can be done; and may be extended lone atter a judic— 
lous harvest has been taken, 

It seems almost unanimous amongst those inter- 
ested in muskrats in this area that the season should be closed 
for a year to allow the population to become well-established, 
After this a trapping season of approximately 10 days should 
be inaugurated. The consensus of Opinion appeared to be that 


the season should be opened by an overseer or even more local 


authority, at the spring break-up, not before; and should be 


Closed in 10 days or when reports are made to him by trappers 
that the run is over or that a high percentage of females or 


kits is being taken, 
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Much of the upper course of 

the main Ausable provides good 

muskrat habitat, but cattails are 

too scarce and winter food is 
limited. 


The old Ausable in the ‘“’Pinery’’. 
Overtrapping has reduced the 
muskrats almost to extinction 
where they were once abundant. 


Smitn Lake would be a paradise 
for muskrats, but is periodically 
flooded and overtrapped. 


The lagoons at Port Franks are 
also overtrapped and severely 
flooded every spring. 
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Trappers would appreciate and cooperate with 
such a scheme. It would require supervision and an acquaint- 
ance with the muskrat population during the whole year. 

The success of such a measure is illustrated 
by three localities where it is in operation, 

A four acre marsh on the Ausable Watershed trapped 
carefully by one man has been yielding about 30 pelts per year, 
In spite of the marked general decline in all surrounding areas, 
pais small marsh, in 1947, had a slightly higher production of 
35 pelts. The privately owned 1250 acre marsh of Mr, Bradley 
near Chatham, Ontario, has shown no decrease in the past two 
years. On the South Nation River where muskrat numbers have 
dropped rapidly in the past two years, one man with several 
miles of creeks, has built up his catch to double the number he 
took in 1945 simply by refusing to trap out nis breeding stock < 

The mink is usually termed the muskrat's worst 
wild enemy, and most trapzrers have observed Signs Of ats idep— 
redations upon tie muskrat. Only in two localities was the 
effect of mink considered sienificant. Along the Ausable in a 
stony section below Brinsley, three good mink sets in 12 
miles were noted by one trapper anc each set had a muskrat 
Carcass present. 

A Urapper eat “Parkhill claims “hat <eione the 
Parkhill Creek he has built up the muskrat population by reduc- 
mae the mink. In 1931 he took only 15 muskrats in 7 miles. By 
1940 he had removed all the mink and took 44 muskrats in 6 days 
from one small swamp. In 1946 he took 8 mink from 1z miles 
sO is expecting an increase in muskrat numbers, 

4. Possible Improvement 

Two of the most serious drawbacks to maximum 
muskrat production heve now been discussed. These are the 
problem of law enforcement in a community where there are very 
‘many vVrappers cach taking only amemeall catch,-and the problem 
pr the uncontrolled effects of. climate on a fixed trapping seas- 


On. There is no simple solution to these guestions. 
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Assuming that strict enforcement of the law is 
a possibility, the establishment of Small reservations or res- 
tricted areas where muskrats could breed unmolested, and from 
which they would spread in the spring and fall dispersal is 
eenerally favoured. Near Centralia there is an 8 acre marsh, 
whe centre of which is inaccessable by wading or canoe and so 
Pe naturally protected, According to several trappers of this 
Fegion it acts as a feeder to keep the near-by river well 
stocked, 

Several lots on the Ausable near Hensal] were 
at one time closed to trapping and in these years it is ¢laimed 
there was a notable improvement in the catch from the adjacent 
streams, 

Besides these protective measures habitat 
improvement might be carried out. The chief effects of the 
draining of Swamps are described in the Land Use and Forestry 
sections of this report. Sudden and severe Spring or summer 
freshets undoubtedly drown Many young in their neste, Marshes 
and swampy areas Provide a retreat and breeding grounds for 
flooded river animals. Here the water level is more stable, 
ample food is present, and the muskrats frequently stay most 
Of the summer raising. their litters.» As. the marshes dry in 
the late summer the muskrats return to the river where at beast 
POOls are to be found, 

Where lowlying source areas are acquired by the 
authority for river control and the improvement of gfround water, 
some consideration should be eAVen TOP the building of low in- 
expensive dams in suitable locations so as to renew or enlarge 
any former marshes which are now marginal or submarginal agric- 
ultural land, Because they are not usually managed so as to 
Sive a high and sustained yield, muskrats are usually looked 
Upon as an almost insignificant supplementary income. On sub- 
Marginal agricultural land, with proper management, they can 


be an important income producer, One such location occurs 
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in the second concession sorth oni Brinsley, where a spring creek 


“could be ecsily dammed to extend its marshy borders. There are 


many other creeks and river valleys, at present only .ooor 


pesture, where the water could be raised eizht to ten feet to 


ereate conditions which would encourage fish and wildlife. One 


of the few places where ducks are to be found, and where musk- 


rats are fairly abundant, is at a small pond formed by a six 


Toot dam in Nairn Creek near Deniield. 


What appeers to be an excellent Site for wild 


life improvement and preservstion is the block composed of lots 


ti - 15, Con. V and VI McGillivray Township. This 12 mile 
Square is now mainly poor pasture - little more than 100 acres 


ere under cultivation. There is considerable bog land and much 


of the rest is hawthorn covered. The few quail remaining in 


this concession. This area 
is already recommended for acquisition for reforestation as an 


‘important streem source area in the Forestry section of this 


The muskrat population of the Smith Lake marsh is 


The typical effect of poor manazement of musk- 


Fats by the owmer or trapper is shown in the marked decline in 


their numbers in recent years, Reports of greater numbers from 


similar nabitat in former yeers, and the fat healthy animals 
teken lately, indicate thet the population is well below the 


Carrying capacity of the river. 
Ignoring the Smith Lake marshes, at least 2000 - 


2900 additional pelts could be taken annually by reducing the 


Speering and digsing out of muskrats and by closer supervision 


from fall to spring, plus the adoption of a trapping season 
Megulated according to animal numbers so that the breeding 


stock is preserved, 


Other improvements that might be made are the 
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CHAPTER 6 


DETAILED STUDIES - THE MEADOW MOUSE 


| Most people are aware of the damaze which the 
meadow mouse (Microtus pennsylvanicus) can inflict on young 
Orchard trees. An equally serious problem is the damage, 


caused by the same species, to the young trees in reforestation 


projects and nurseries, Both hardwood and softwood plantations 


pare affected, and in times of abundance the mice will eat the 


bark, leaves and small twigs of almost any tree species, usu- 


ally destroying the trees by girdling. Since large areas of 


the Ausable Watershed are being recommended for reforestation, 
an examination of the present Microtus population on the water- 


shed was made. A few examples will indicate the damage which 


has already occurred in other places, On one farm near Toronto 


(Con. Por. “fot 35° King Township, York County) 60,000 trees were 
Memeed in 1938 and 1939. Of these an estimated 45,000 or 75% 
were killed by mice during the winter and early Spring OT oe 
I3 and 1944-45, Much of this erea had to be replanted, some 

of it twice. A plantation at Norval also had to be replanted 
twice, 

Similar devastation has occurred in small local 
Outbreaks in many parts of Onterio., Large scale reforestation 
schemes in Scotland and continental Europe have been seriously 
Ipset in recent years, where mice of the same genus although 

of a different species are resvonsible. 

Examples ere not lacking on the Ausable Water- 
Shed, although little reforestation has been done there. Sev- 
ere damage by mice to plantations occurred on the "Haig" farm 
near Grand Bend in 1935. In the winter of 1947-8 on a farm 


Hear Exeter, Huron County, 95% of the trees in a plantation of 


a al 


5 acres were girdled and killed in a few weeks by meadow mice, 
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Many control measures have been suggested and 
tried out but at present there is no entirely satisfactory 
economic method of preventing Mouse damage. In some ways the 
problem in this country appears to differ somewhat from that 
in other countries. From the meagre trapping data available, 
serious damage appears to occur not only in years when the 
Microtus population is at a peak, but also when it is relatively 
fow. This is probably due to our more severe winters rand their 
Bitect on the available food supply, especially in early Spring 3 
The most dangerous period is probably at this time when alter- 
mate thawing and freezing melts the snow and then freezes the 

-saturated ground, so th-t subterraneous food supplies, both 
stores and roots, are unavailable to the mice. 

One authority believes that thereis a regular 

four year cycle in the population of this species in New York 
state, the peaks being reported asi occurring in 1920, 1924, 1926, 
1932 and 19364 = The peaks in Northern Ohio are recorded as 1929, 
Boe, 1935 and 1938° lattle is known of the cycle of abund- 
ance in this species in Southern Onterio. The returns on the 
State and change of the meadow mouse population since 1937 re- 
@eived in questionaires circulated by the Royal Onterio Museum 
Of Zoology show no signs of a widespread uniform population 
Cycle in Southern Ontario. (These returns are based on gen- 
eral observations unsubstantiated by live or dead trapping.) 
The four We cycles may therefore be of local significance 
Only, as they are affected by so many variables such as depth 
of snow, disease, predator abundance, food supply and weather. 
1. 1947 Population 

Meadow mice are scarce in most parts of the 


@eeershed in 1947. In order to test the validity of general 


car is, Jet. 5. 8S. Fh Oe De oe 


. W.J. Hamilton‘ “Field Mouse and Rabbit Control in New York 
Orchards", Cornell Extension Service Bulletin # 338. 


4 B.P, Bole: "The Quadrat Method of Studying Small Mammal pop- 
ulations", Science Publications of Cleveland Museum of Natural 
History # 4. 
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observations made over the entire watershed, standard traplanes; 


each consisting of 50 snapback traps at two yard intervals were 
Mead in 73 stations in the watershed considered to be possible 
merotus habitat. The location of the Uraplines anc the re-= 
sults of the trayping ere shown on the accompanying map. It 


Will be seen that of 73 lines set out 51 caught no mice. The 


Berea! catch totalled only 52 divided as follows: 


Male Female 
Immature ae g 
Adult ZA 6 


This indicated an eee ae low population. 

dow mice appeared to be more common in the area north of 
Grand Bend and in the north-eastern part of the watershed, An 
Wdditional check was made by careful examination of 2h selected 


meas which were classified according to the number of 

ivcys seen. In 13 of the 24 areas no signs of meadow mice 
were found. 

The plantation neer ixeter which was badly cam- 
ged in the winter of 1947-48 deserves particular mention, 
ince it occurs on poorly drained sand. Several large areas 

F this type of land are recommended for acquisition for re- 
restetion in the Forestry section of the report. Of four 
raplines set out within two miles of this plantation in 

M7, three gave no catch and on one a single mouse was caught. 
@ area had not been cultivated for more than 10 years! 2G 
BProbable that the main increase in the population occurred 
ate in the fall of Wi) ois lo-acre ‘phantation. yahoo 
trees per acre) only 5% of the trees remained alive and un- 
girdled by the spring of 1948. It is quite clear that to re- 
forest any area having long grass and weeds without protecting 
it from meadow mice is to mvite disaster.  Avdense mat oF 
Mall grasses or sedges is the preferred range of the meadow 
mouse , Pocie Tale poorly drained sand lands and muck areas 


rered with willow scrub or similar vegetation can support 
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OCCURRENCE OF MEADOW MICE 1947 


LEGEND 
AREAS EXAMINED AND TRAPPED AREAS EXAMINED ONLY 
O No caTcH Z\_No signs 
@ 1oR2 CAUGHT Jw FEW RUNWAYS 
@ 30R MORE CAUGHT A MANY RUNWAYS 


Hl LocaTION OF SEVERE WINTER DAMAGE TO PLANTATION IN 1947-8 
EACH CIRCLE REPRESENTS 50 SNAP-BACK TRAPS SET 48 HOURS 
SCALE-MILES 
{ (Ou bee wes Ore 8 


ae tee 
large populations of meadow mice. Even plantations on well 
erained sandy slopes with low grasses are vulnerable if they 
adjoin low areas of long grass and sedges. 
2. Control Meacures | 

There are two main approaches to the problem 
Or decreasing the damage caused by field mice to plantations of 
eee urees, The first is to kill the mice. The second is to 
protect the trees from mouse damage by repellents, wire guards 
Sr clearins of suitable habitat. 

ihe iirst alternative, in most cases, is prob-— 
mee une less satisfactory of the two. Killing off all the 
mace in an area is extremely difficult and since they repop- 
mlate the arsa very quickly the work would have to be done more 
than once in a single winter, 

Reducing the mice to a minimum population can 
sometimes have serious effects if coniferous trees are being 
planted. In at least one instance, (Hatt, Roosevelt Wildlife 
Bulletin, 1930), Microtus are considered to have been respon- 
sible for controlling and largely preventing a serious outbreak 
@eeone larch saw-fly (Nematus erichsonii), The insect diet 
of these mice is by no means limited to saw-flies, and they 
eeobably take other injurious insect pests also. In addition, 


1 refers to as a ‘key industry", forming 


mice ere what Elton 
@ large part of the food of many mammals anda birds of spectac- 
ular and economic value. Any serious reduction in the number 
of field mice over such large areas as are being recommended 
for reforestation might have serious repercussions on other 
forms of wildlife. In yeors of peak abundance such methods 

Moe a necessity and for this reason investigation of methods of 
this type should be carried out. However, from the meagre data 
available on damage by Microtus to young trees in Ontario, it 
Bppears that damage occurs not only in years when the mice are 


Bbundant, but also when their populations are normal or relat- 


ively low. 


Charles Elton, "Mice Voles and Lemmings“, Oxford University 
Press 1941. 
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The second of these alternatives, protection 
of the trees until they are 8 to 10 years old, will probably 
in the long run prove to be more Satisfactory, 
Control measures which involve killing the 
mice include: 

De frotection of natural predators 

fe. Use of poison 

Perot logical control 

4. Various other methods such as gassing, flooding, 

en Gieuse Of cats, dogs or ferrets, which are 
not practically applicable to the large areas 
in which reforestation is recommended, 
Control measures involving protection of the 
mrees include: 

I. Clean cultivation of the ground prior to planting 

2. Cutting and removal of grass, at least semi-annually 

in areas where mice are present. 

3, Repellents. 

(a) Natural Predators: The animals native in Ontario 
Berenich Microtus forms a substantial part of the diet inc- 
lude the larger snakes (pilot snake, fox snake, milk snake, 
rattlesnake) all the hawks other than the Accipiters, all 
whe common owls, anc the shrew, weasel, skunk, fox and coyote. 
(For example examination of several hundreds of the Noe Lets 
disgorged by the snowy owl, made in 1945 by the Royal Ontario 
Museum of Zoology, showed that over 90% of its food consists 
Mr meadow mice and deer mice). No data are available on how 
eitective these animals are in controlling the mouse populat- 
ion either in normal or peak years of abundance. In many 

)Outbreaks of Microtus it has been noted that predators do 


Become more abundant. Most authorities are agreed that the 


[Sudden and devastating decrease in numbers of mice could not 
be due entirely to increased predator pressure but a proper 


Balance between predators and the mice would help to prevent 
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the mice from increasing too quickly. The only species of 
Cntario hawks which take a high percentage of poultry and large 
game birds are the Goshawk, the Cooper's Hawk and occasionally 
the Marsh Hawk. Of these the Goshawk is rare even in migration. 
Although poultry farmers are probably justified in destroying 
the Cooper's Hawk and the Marsh Hawk, the average farmer will 
benefit by allowing all hawks to feed on the mice in his fields. 

(b) Poison: Several different poisons have been 
Meed against mice, the chief of which are strychnine, used on 
crushed grain, and arsenic-poisoned apples, carrots or sweet 
potatoes. Strychnined oats are most widely used because they 
@yseu longer than fresh bait. The oats (or barley or alfalfa} 
erensteam rolled to permit the poison to coat the kernel eff- 
ectively. The effectiveness of the bait over any length of 
fme, is increaséd by placing it. in tin cans, tiles or pint milk 
bottles where rain cannot get at it. These bait stations are 
also rendered more e:fective if they are placed in the runways 
of the mice instead of out in the open, or around the bases of 
feees.- Carrot cubes poisoned with arsenic, while less dur- 
able than strychnined cats, are more acceptable to the mice and 
therefore probably more effective, These baits are distributed 
by dropping single baits in the runways of the mice. 

Poisoning is at present probably the only means 
Seeremoving a large vopulation of mice. Its effectiveness 
could be much increased by detailed experiments on kinds of poi- 
Bon used, distribution and density required. A research prog- 
ramme to investigate the possibility of using sprayable poisons 
such as D.D.T. might lead in the end to a more economic method 
peeetting rid of the mice. 

()ebiological, Control:  This.field is by nommeans a 

new one to science, but it has never been actively experimented 
With on this side of the Atlantic. In 1893 Danysz in France 
Succeeded in infecting a large populetion of mice with a strain 
Of bacteria which destroyed the mice, This control method is 
dangerous until exhaustive experiments have been carried out 
Bo prove that’ it is harmless except to the mice. Before it 
Could be used on this side of the Atlantic such experiments 
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would have to be carried out as well as further studies on the 
effect of temperature and climatic conditions on its effect- 
iveness anc on the density of distribution necessary. 
3. Kecommendations: 

(a) The simplest snd cheapest aid to the control of mouse 
populations is the protection of mouse predators. The public 
meeuld therefore be educated to the value of any or all of the 
following species in and around tree plantations: birds such 
as the Marsh Hawk, Red-tailed Hawk, Red-shouldered Hawk, Rough- 
fegged Hawk, Long-eared Owl, Short-eared Owl, Barred Owl, Screech 
Owl, Great Horned Owl, Snowy Owl and the Shrikes; mammals such 
meeune weasel, skunk and fox; and snakes such as the Pilot 
Black Snake, Fox Snake and Milk Snake. 

Mo) Clean cultivetion should be practised prior to plant— 
ing, and also the cuttins and removal of weeds and grass from 
plantations until all danger of mouse damage is past (trees 
Of 11 years old), in areas of suitable habitat, 

(c) Investigation should be made of the population dy- 
Memics of Microtus on a single or on several study areas over 
a period of years. The area selected should be such that nor- 
mal periodic fluctuations can be studied uninfluenced by the 
Menatural conditions producec by man in the interests of agri- 
Balture. ouch an investigation would enable forecasts of 
population peaks. 

wells survey should be made of all areas to be reforested 
and areas adjacent to tiem imne diately prior to planting, to 
Getermine the state and trend of Microtus populations, and the 
ment of suitable habitat. A check should be maintained on 
these areas until the trees are 8 - 11 years old. 

Each of the Source Areas recommended for 
acquisition and reforestation probably contains some land in 
which the meadow mice could exist. But, considered as a whole, 
the Source Areas can be placed in three groups according to 
the condition of their soils and vegetation, anc the result- 


ing meadow mouse environment. 
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Susceptibility of Source Areas 
she) 
__\Meadow Mouse Devastation _ 


Very Vulnerable Moderately Vulnerable Not Vulnerable 


1. Hay Swamp eo. nlarpley Oe Fe Lne Py: 
Peeomith Lake 6. Arkona 

5. River Bend 7 mG eS 
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10. Keyser 
12, Clandeboye 


(The Source Areas are shown on the Source Areas Map 
in the Forestry Section) 


(e) An intensive year-round investigation should be made 


ereche habits and life history of Microtus with special atten- 
©i0n to winter and early spring feeding habits, and the eff- 
meee Or Climate on this type of food, and to predator relations . 
(f) Carefully controlled experiments on mouse control 
should be made, using: 
(1) Poisons 
(2) Deterrents and Revellents 
Peebiclogical Control, e.g. by bacteria 
(44) Natural Predators - Quantitative studies 
could be made of the relation of mouse 
population to predator populetion at 
various mouse population levels, includ- 
ing the number of mice taken by indivi- 
dual predators of various species over a 
Germain period of time; and the eftect 
of the density of cover on the prevention 
of predation. 
(¢) Investigation should be made of the feeding habits 


Of other species of mice to determine whether or not they may 


gnflict similar damage. 
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CHAPTER 7 


_SMITH LAKE 


smith Lake, the remnant of a former extensive 
dake and marsh area, now includes only 300 acres of open water 
few /OO acres of floating bog, Its Origin, history and supsos | 
are cescribed in the Land Use section of this report. It lies 
in an important section of the Great Lakes bird migration flyway 
and is the only marsh providing excellent cover and food for 
large numbers of wildfowl in the 150 miles stretching between 
the Port #1lgin-Arran Lake marshes in Bruce County and the 
@eopole Jsland and Paincourt marshes on Lake St. Clair. The 
smaller Port Frank marshlands anc. the old river course in the 
Pinery provide alternative nearby cover, and Lake Huron is only 
&€ mile away. The importance of Smith Lake is therefore out of 
mer proportion to its area, 
1. Wildfowl Population 

No exact counts have been made of the wild ducks 
which bred in the marsh or of those which visited it in migra- 
tion. The present owner estimates that formerly the lake harb- 
oured as many as 5,000-10,000 ducks at one time in migration, 
and that the number coming in to feed is now often down to 500. 
The population was reported as reaching “an all-time low" in 194; 
Very few bay (or diving) ducks now come in to the lake. The 
numbers of pond ducks have not shown as great a decrease. 
Canada geese still visit the marsh in numbers, but less com- 
monly since the ‘Goose-Marsh" northwest of Smith Lake has been 
drained, and part of it brought under cultivation. 


eee Muskrat Population 
No attempt has been made to "manage" the musk- 


rats in the Smith Lake marshes. ~Ginee-tie—marstes-are—ctosete 
to.. the nublic—end—the—owner—does—not+trap—them,—the—taking—of 
rats is normally_carried_out—by—spearing—inthe—winter—before 
the legal season-ovens;—or~ by-piacing traps—at—night—end 
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_renoving--trembeforethe—next—morning, The annual take of mus- 
Krats is estimated by the Department of Lands and Forests to be 
LOO skins! Since Cattails (Typha species) are common through- 
out the western and southern part of the marsh, the annval 
yield could, with careful management, be many times the pres- 
ene figure. This istherefore a resource which is not being 
fully used. The marsh is probably much overtrapped. 
Vesetation 

The major zones of vegetation existinz in 1947 
are snown on the accompanying drawing. The wild rice beds, 
Merch are extensive in the northwestern part of the lake, are 
reported to have spread from introduced seed. A hizh prop- 
Ortion of the wild rice in the lake in 1947 appeared to be 
Seerile, a condition possibly caused by the great fluctuations 
Miecne water levels. This fluctuation may well be also acting 
mene biOlogical control on the abundance of Cattail (Typha sp.) 
which, wnile providing excellent cover, tends to invade the 
territory of important duck food plants. An attempt has been 
made to introduce Vallisneria (Wild Celery). This species 
Meas found in only one small sector of the lake and is certainly 
mot spreading quickly, 

Apart. [rom the growth of wild. riee there is no 
evidence that an important change either in the abundance or 
Meture of the Marsh and aquatic vegetation has occurred in 
eae last 10 years. There is certainly no shortage of duck 

Broods. Several of the more valuable pondweeds are common, On 
Bae credit side may be listed the great diversity of useful 
Meeetation and cover. On the other hand there is a greater 
abundance of fair to poor foods, such as Waterlilies (Nymphaea 


and Nuphar sp.) and Myriophyllum, than is needed. The three 


1 W.W.H. Gunn, K. Reynolds, R. Braffette, F.S.Cook, B. Shind- 
man, “Advance Report on Wildlife Conditions in Lambton County 
1947", Dept. of Lands & Forests, Toronto, 


é Potamogeton pectinatus L. 
Potamogeton natans L. 
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SY cae 
most valuable bulrushed are restricted to a few sectors.. Pick- 
erel ee has taken over some areas. Musk Grass (Chara sp.) 
occurs but is not common. Duckweeds such as Spirodela poly- 
rhiza (L) Schleid and water shield (Brasenia Schreberi Gmel) 
are common in some sectors. 

Much of the former lake erea has been taken over 
by sedge meadows in which a sedge, Carex lasiocarpa Ehrh., 
Royal Fern (Osmunda regalis) and two species of Bulrush are 
dominant. Reed Grass (Phragmites communis Gray) dominates 
some of the water edge sites, but does not appear to be capable 
of invading anc taking over large ereas. The same observation 
applies to Swamp Loose-strife (Decodon verticillatus (L) ELL.) 
Mericiencies 

No serious deficiencies were observed in the 
Pevenvial of this marsh to attract waterfowl. The most serious 
drawback is undoubtedly the wide fluctuation in water levels. 
Mees a debatable point whether this has been increased or 
Meeeoy the construction of the "CUT". The lake would certainly 
be improved for wildfowl if the Wild Celery (Vallisneria) could 
be fostered in it, but there are many marshes attractive to 
wildfowl in which the species does not occur. The marsh app- 
ears to provide perfect nesting cover for large numbers of 
pond ducks, but the number raised annually is low (probably 
Jess than 150). This may well be due to the use of a hydro- 
plane for travel on the water areas of the marsh before and 
during the nesting season. 

Present Trends 

Shooting is now restricted by the owner, One 
section of the marsh is said to be set aside as 4 sanctuary. 
During the open season the mersh is frequently almost surroun- 


ded by trespassers hoping for a shot at a wild duck. 
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1 
pcirpus acutus Muhl. 
Scirpus validus Vahl. 
Scirpus fluviatilis (Torr.) Gray 


Q Pontederia cordata L. 
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In any marsh as important as Smith Lake is to 
wildfowl the question of private versus public ownership inev- 
itably must be raised, If the marsh were now in public owner- 
Ship and available to unrestricted shooting curing the open 
season it would certainly be so overshot that eventually few 
ducks would come into it, At the present time, apart from 
the effects of disturbance of the marsh in the nesting season, 
fae Marsh is beins reasonably well managed, i.e. its vegetat- 
ion and cover are epparently being sustained. It would appear 
M@aererore that without strict control of the amount of shoot- 
ing Smith Lake is of more importance to wildlife under its 
present ownership than it would be if acquired for the public. 
The danger of the present situation lies in the fact that 
while the primary use of the marsh is now for wildlife, 
there is no certainty under private ownership that the marsh 
will remain in the hands of those interested in wildlife. 
Already (in 1947) 480 acres of the "goose marsh" had been 
bought for development for the cultivation of peppermint. This 
inevitably entails some type of draining, and is an indicat- 
ion that the inroads on the marsh are continuing. 

From the point of view of wildlife management 
Mie best hope for the future lies in the fact that the marsh 
is so strategically placed that it would probably fetch a 
higher price as a marsh for cucks than if drained ands ubdiv- 
ided. The Paincourt artificial marshes for muskrats and 
ducks in Kent county are probably worth more than the same land 
as) when drained and used for crops. ‘The situation is very 
Similar at Smith Leke. Seasonal flooding affects both 
areas. 

It is recommended that all large and strategic- 
ally placed wildfowl marshes that are now threatened, as Smith 
Lake is, should be examined by both Provincial and Dominion 


wildlife services with a view to safeguarding their future. 
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CHAPTER 8 
FISH 


The purpose of this survey was to make a pre- 
liminary examination of the waters of the drainage basin and 
BO classify them accurately as to their present suitability 
for fish, and secondly to make recommendetions for possible 
agmprovements. The watershed is too large to allow time for 
a small party to do more than classify the verious parts and 
tributaries in a very general manner, The river could not be 
Meeived everywhere but wherever it was visited, detailed work 
mae carricd out. Two of the four small lakes which occur in 
the watershed were examined. 
me Methods 

The river and its tributaries were visited at 
approximetely 200 places corresponding generally to the cros- 
mee Of the river by roads. At each station a form was filled 
Gut describing the topographical features of the valley, ero- 
Sion, aquatic and other vegetation, volume of stream flow, 
turbidity, temperature, tyse of bottom and amount of silt dep- 
maecn, At all stations not dry at the time of visit, coll- 
ections of the aquatic insects and other invertebrates were 
made, From more than 70 of the stations collections of fish 
were made with seines, minnow traps and occasionally gill 
mets. These collections were examined and classified at a 
later time. 

The aquatic insects were collected because 
many of the species are reliable indicators of the stream con- 
@itions at the critical time of year. Some species are con- 
fined to weters which remain cold and clear in summer such 
as trout waters and others are indicators of warmer water in 
summer, permanent flow, or polluted water, Thus the potent- 


jalities of a stream for particular species of fish are 


indicated. The fish collections which were of necessity meade 
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STREAM COLLECTION STATIONS 


LEGEND 
STREAM COLLECTION STATIONS---------- . 
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at fewer stations, have been identified and substantiated 
these findings at their particular stations. 
fa Lhe River Valley 

The conditions which determine the kinds of 
fish inhabiting a river are in part a product of the physiog- 
raphic conditions of the watershed, These are described in 
Mecail in the Physiography section of this report. Only the 
major features determnimthe river's course and condition are 
mentioned here. 

There are at present two Ausable Rivers, of 
Moach the lesser now consists of former tributaries of the 
Old Ausable, draining the ridges west of the main Ausable 
upper course. These streams include Sutton Creek, Moray Creek, 
Haycock Creek and Parkhill Creek, and their water flows into 
Mene Huron at Grand Bend. The total fall of this river system 
is only 200 feet as compared with 500 feet for the main 
Ausable River. The average gradient of Parkhill Creek, down 
ber the old Auseble channel, is 6.8 feet per mile. The other 
tributaries flowing more directly westward are much steeper, 
Meeraging 9 feet of drop per mile. The flow of Parkhill 
Creek wes measured in July 1947 and the average of three 
Meeitaces was 4.3 cu. ft. per second. All the other creeks 
Mm this river system dry up in summer and they are at present 
Se iittle importance to fish or fishing. 

The course of the main Ausable River is chiefly 
determined by the system of parallel moraines or low north- 
west-southeast ridzes left by the glaciers. Three of these 
ridges are well marked. While the main streams flow south- 
east between the ridges, several of the tributaries have cut 
back by headward erosion through the ridges east of them, and 
have captured the main stream of the next valley to the east. 
Today the main streams still flow southeast but successively 
cut through the moraines in an east-west direction to drain 


_into Lake Huron. 
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In addition to the ridges, three factors are 
important in deciding the character of the rivers, The first 
of these is the presence of a lagoon-like bay of the former 
Lake Algonquin, which is now reduced to the Thedford and 
omith Lake marshes, cut off from Lake Huron by sand dunes. 
Both river systems therefore pass across a low plain. 

The second tactor is theyveharacter of the soil 
of the watershed. Both the Thedford marsh and several of the 
upper river channels gradually became filled by accumulation 
ef Orezanic matter and formed muck soils. There are also a 
few areas of light sand, but most of the watershed is covered 
With a heavy clay loam, and this is reflected in the condition 
Moecne river in time of flood. 

The third factor is the gradient of the streams. 
A summary of the gradients of a representative series of the 
Streams follows. This information may be found in greater 


Pieri one Hydraulic section of this report. 
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DRAINAGE TO GRAND BEND 
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Name of Stream Stream Seeuion Gradient 
Parkhill Creek Headwaters to Old Ausable Geary. 
Channel per mile 


a a ee a a a oR SR eR 


DRAINAGE TO PORT FRANK 
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Name of Stream Stream Section Gradient 

Main Ausable Headwaters to #83 Highway near 12 ft. per mi. 
River Exeter 

Main Ausable ASweiiehway worotarp rote ucut" Refta pep mas 
River 

Main Ausable Start of “Cut to Lake duron 1. ft.) pera. 
River 

Hay Swamp Headwaters to Main Ausable 8B .. helt. perim, 
Creek River 

Little Ausable Headwaters to Main Ausable LO el tie Pe iaenia 
River River 
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DRAINAGE TO PORT FRANK (Continued) 


Name of Stream Stream Section Gradient 

Nairn Headwaters to Main Ausable Ed TC... peremi . 
Creek River 

Arkona Headwaters to Main Ausable 37 LG. -pekemni. 
Creek River 

Adelaide Headwaters to Main Ausable 7.5 ft. per mi. 
Creek River 

Jericho Headwaters to Main Ausable 11.2 ft. per mi. 
Creek River 


A study of the gradients discloses a significant 
fact. While all the tributaries flowing westward or northward 
off the morainic ridges have a good gradient, the main stream 
below Exeter running parallel to the ridges has a very low 
sradient. The three feet per mile ¢radient of the main stream 
Poomeoxeter to the "Cut" is remarkably uniform, -excest for %a 
drop of <0 feet in two miles of the Arkona gorge. The Hay 
Swamp Creek has also very little fall. The Cut" and the old 
Ausable Rivers have a very low gradient. 

since the main river has a low gradient and the 
soil is chiefly clay loam, the bottom is heavily silted, ex- 
cept in a few areas where the river is cutting through a mor- 
aine and wnere it drovs rapidly through the Arkona gorge, 

3. Permanence of Flow 

From the point of view of fish management, two 
of the most important characteristics of any stream are its 
permanence of flow and its summer temoerature, There are 
Other important characteristics but in the rivers of Southern 
Ontario these two are often the most critical factors in fish 
survival. The two characters are combinsd in the accomoanying 
Map titled "Biological Conditions of Streams". This map, 
based on an intensive study of the fish and invertebrate life 
of 200 stetions scattered throughout the watercourses, shows 
Buea glance two facts. . The first is that most of the trib- 


utaries are dry or merely a succession of standing pools in 
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Lon item 
summer. The secondis that very little of the water is cool 
enough to support the finer game fish such as brown trout and 
speckled trout. The colours on the man give an indication 
both of the maximum temperature which a stream may reach and 
of the daily mean (average of maximum and minimum) to be 
expected. Thus streams in the blue (cold) range have little 
fluctuation in temperature, with daily mean in the warmest part 
of the summer not rising above about 63° Fahrenheit. The 
absolute maximum is not ebove about ‘ce Streams in the green 
(cool) range have somewhat wider fluctuations, but the daily 
mean does not rise to more than about 68° and the maximum is 
probably not above 80° The streams in the warm (red) range 
may have a high daily mean of up to To and the maximum may 
rise to near 90° 
It may be seen from the map that cool snrings 
providing possible trout water are found in the following areas:- 
lati une region of Staffa. 
2, in the Hay Swamp. 
3. Near the mouth of the Little Ausable 
he On Nairn Creek. 
5. On three tributaries flowing into the Arkona gorge. 
The volume of flow is a vital stream charact- 
eristic. This feature is not shown on the map. Stream flows 
measured at a single visit to a station are oven to wide error, 
but some general conclusions may be drawn. 
The headwater springs of the main Ausable in 
the Staffa rezion have an excellent flow, further increased 
Hear Exeter. The upper part of the Little Ausable supplies 
little or nothing to the river, being intermittent in dry 
summers, This section was through an error shown as permanent 
on the accompanying map. The flow is considerably augmented 
| from springs in the gravel ridge about a mile From its junction 


| with the main stream. Nairn Creek has a good flow of cool 


water in both branches. The Hay Swamp Creek has a fair 
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One 
permanent flow of cold water (estimated at 6 c.f.s. in the 
eummer Of 1947) but since it has a muck bottom it can hardly 
be recommended as a trout stream. 

The streams flowing into the gorge from the south 
have a comparatively negligible flow. The cold stream shown 
on the map as rising in the northwest corner of Adelaide 
Township had in 1947 a permanent flow of 1 c.f.s. and would 
provide enough cool water to supply a two-acre trout pond. 
Similarly the millstreeam rising in the northeast corner of 
Warwick Township would provide water for a six-acre trout pond. 
The stream flowing down the Arkona Rock Glen had a minimum 
flow in 1947 of .25 c.f.s. and would provide a‘half-acre 
meoue pond, 'The higher reaches of this stream are locally 
reported to be a good trout stream. The flow of Adelaide 
Creek was estimated in the summer of 1947 to be 5 c.f.s. but 
the water was warm and unsuitable for trout. There are also 
Springs in the 'Pinery" sand dunes near the site of Brewster's 
Mill in Bosanquet Township. This stream is too warm for trout. 
4, rosion and Pollution _ 

The extent of sheet and gully erosion in the 
watershed is described in the Soils section of this report. 
meyereat deal of soil still finds its way into the river's tri- 
Butaries. Since the gradient of the main stream below Exeter 
is low, the rate of flow is reduced, tut the bed and banks are 
much eroded during floods and much silt is deposited in these 


» slow-flowing sections and the main stream nermally carries a 


Meavyo load Of silt and clay. While there are scattered exam- 
ples of low intensity pollution at several points, the only 
large-scale pollution of the river system occurs at sxeter, 
and at Parkhill on the Parkhill Creek. There is seasonal pol- 
lution caused vrincipally by “pea juice" from the canning 
factory at Exeter. The per cent saturation of oxygen in the 

_ two polluted streams was measured by the iMiller" method in 


the summer of 1947, during the canning season. Results 
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were as follows:- 


. Date and Time Oxygen % Saturation 

Location _ of Test Ta Pate re 

Lowest of Mean of 

2 Readings 5 Readings 
Main Ausable TOPyviii Dey 67 88 
below Exeter can- ib a.m. te 
ning factory pi, 
Parkhill Creek BIS 2a ta i 7) 68 80 
ee Parkhill 26 20006 

EES LO ae oe 11 


These figures show that so far as fish life is concerned there 
Meno serious pollution of the streams at the time. of obser- 
vation. At Exeter the quarter-mile ditch carrying the waste 


was black and foul, but the Ausable itself was little affected, 


Beace the dilution factor was high, It is possible that in an 


exceptionally dry summer the flow from the springs above Exeter 
might be reduced to the point where the effluent would seriously 
@itect the river's fish potential; but this was certainly not 
the case in 1947. 
mee Fish Distribution 

Because of its low flow in dry summers and the 
@rying up of most tributaries, the Ausable in its present 
eondition has little to recommend it as a fishing stream. The 
low water levels reduce both the cover for fish and fish foods. 
The coloured stream map shows that the influence of the few 
remaining cold springs in keeping the river cold in summer is 
limited in most cases to the upper mile or so of the tributary 
concerned. The heavy silting resulting from normal spring 
floods and the occasional summer ones has further reduced the 
areas for those game fish requiring rocky pools and rapids. 

During the survey speckled trout were recorded 
only in the Denfield branch of the Nairn Creek, which is well 
suited to the species. Most of the remaining cool tributaries 
are so small that they would not produce or sustain many trout 
unless trout ponds were created near their sources. 


It is reported that many brown trout were placed 
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Catfish and pike are the 
common fish where the river 
dries to standing pools in the 
summer. This is the Little 
Ausable near Clandeboye. 


Permanent tributaries from cold 

springs are not common in the 

watershed. This is a_ trout 

stream above Rock Glen, near 
Arkona. 
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The main Ausable River in the 

Arkona Gorge is rapid and 

shallow, but provides some 
shelter for bass. 


One of the lagoons south of 
Port Frank. The chief species 
here are bluegills and pike. 
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in Adelaide Creek, The results of the present survey indicate 
that this creek at least in warm summers is unsuitable for 
brown trout, but the species might safely be introduced in 
any of the streams shown on the accompanying map in green or 
blue, 

The bass family is at present represented in 
the river by the large-mouth bass, small-mouth bass, rock bass 
and three species of sunfish (the pumpkinseed, bluegill and 
the long-ear sunfish). Apart from the bluegill, which is com- 
Men an=cne” old river channel in the "Pinery",fish of the bass 
feietyeare Sscance in the river. Both the large and smali- 
Meurhebass are“scattered in distribution, occurring at inter- 
vals in the main channel from just above Exeter to the river 
mouth and also in the Little Ausable. 


The vumpvkinseed, long- 
ey L ’ ==) 


Ger sunfish and rock bass were found sparingly in tributaries 


Oo. the main river. 


above Parkhill, 


Rock bass were also taken in Mud Creek 


The northern pike is found in placid weedy 


reaches of the main river, and some of the tributaries. It 


is reported to have been more abundant in the past. 


The mas- 


kinonge is reported from the lower canal section, but is 


Seance, 


LIST OF FISHES OF THE AUSABLE WATSRSHED 


Bowfin 


Eastern speckled trout 
Common white sucker * 


Hogsucker =) 
Golden redhorse * 
Creek chub = 
River chub 
Blacknose dace 
Longnose dace 
Redbelly dace 
rosyface shiner 
Common shiner 
Spottail minnow 
Blacknose shiner 


Brassy minnow 
Bluntnose minnow. 
Channel catfish_~ 
Brown bullhead ~ 
Mud minnow 


(continued) 


Amia calva Linnaeus 
Salivelinus fontinalis. (Mitchi li) 
Catostomus commersonnii (Lacépede) 
Hypentelium nigricans (LeSueur) 
foxostoma erythrurum (Rafinesque) 
Semotilus atromaculatus (Mitchill) 
Nocomis micropogon (Cope) 
Rhinichthys atratulus (Hermann) 
Rhinichthys cataractae (Valenciennes) 
Chrosomus eos Cope 
Notropis rubellus (Agassiz) 
Notrovis cornutus (Mitchill) 
Notropis hudsonius (Clinton) 
Notropis heterolepis Higenmann and 
Rigenmann 
Hybognathus hankinsoni Hubbs 
Hyborhynchus notatus (Rafinesque) 
Ictalurus lacustris (Walbaum) 
Ameiurus nebulosus (LeSueur) 
Umbra limi (Kirtland) 
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List of Fishes of the Ausable Watershed (Continued) 


4 
¥ 


Fike * ¢ Bsox lucius Linnaeus 

Maskinonge * Esox masquinongy Mitchill 

Yellow perch  Perca flavescens (Mitchill) 
Pike-perch, pickerel * Stizostedion vitreum (Mat chil21) 
Blackside darter Hadropterus maculatus (Girard) 
Johnny darter Boleosoma nigrum (Rafines sque ) 
Rainbow darter Poecilichthys caeruleus (Storer) 
Pan-tail darter Catonotus flabellaris (Rafinesque) 
Least darter i Microperca microperca (Jordan and Gilbert) 
cmall-mouth bass * Micropterus dolomieu Lacépede 
large-mouth bass * Huro salmoides (Lacépede) 
Pumpkinseed Lepomis gibbosus (Linnaeus) 
Biueszill * Lepomis maecrochirus Rafinesque 
Long-ear sunfish Lepomis megalotis (Rafinesque) 
Rock bass * Ambloplites rupestris (Rafinesque) 
Muddler ~ Lottis sbadrdizwirerd 

Brook stickleback Bucalia inconstans (Kirtland) 


ppecies Of particular interest to anglers are starred. 
The arrangement follows that or Dymond, ds te, Loire me oe ulouwor 
the Freshwater Fishes of Ganada East of the Rocky Mountains" 
(Misc. Pub. # 1 - Royal Ontario Museum of Z00Lo0gy, Toronto). 
Pike-perch or yellow pickerel have been exten- 


eavecly stocked in the river. The following table shows all 


fish distributed in the Ausable and its tributeries since 1930. 


Year Species and Quantity 

ye? 3ic 2905,000 Pickers lagany 

Bie: Js, 500 O00 Pickeréie try. 

LOA eUG Speckled trout yearlings 
LOL eee. Brown trout fry and 


yearlings. 

Pickerel have apparently supplied surprisingly 
Bret le fishing; but they have been reported from some sections, 
Particularly the head of the "Cut". Yellow perch have also 
been reported from this point. 

While no real census has ever been made, it 
appears thatthe returns of all introduced species have been 
very low considerinz the numbers of fish introduced. 

Young of the common white sucker were very 
Widely distributed in all parts of the river having permanent 
flow and in some of the pools temporarily isolated in the 


are le } } 
drought season. The hog sucker was taken during the survey 
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at two places on Nairn Creek and probably occurs in other 
tributaries. The golden redhorse or mullet was recorded from 
the old channel in the "Pinery" and in the canal section. 
Many of the suckers are taken by net during the spring spawn- 
ing migration. 

Two species of catfish, the brown bullhead and 
the channel catfish were taken; the former in the parts of 
the main river with muddy bottom and in Mud Creek above Park- 
etl; the datter in the lower part of the main river partic- 
Ulariy in the canal region. Here they reach a large size and 
are sought by anglers. 

Bowfins are taken in the old channel in the 
ponexry" and in the estuaries, Carp occur in quiet weedy 
Pections Of the main river, the old channel through the "Pin- 
ery“ and the estuaries and adjacent tributaries. 

The remaining fish recorded in the river are 
Piel Species, not of interest to anglers but important as 
potential food for the larger species. The darters are 
chiefly restricted to those areas of stony rapids in the per- 
Pico meechions of the’ river; ¢.g¢., ian the main river, from 
above Hensall anda Exeter, the Little Ausable, Mud and Nairn 
Beeecks,.and the lower parts of Adelaide Creek. The creek 
shiner and blacknose shiner occurred generally in the streams 
With permanent flow. Creek chub were more restricted in 
Gistribution, but were taken in Nairn Creek, the main river 
and the small tributaries near Arkona. The longnose and black- 
nose dace were found to be similarly distributed. Two other 
small fish species, the mud minnow and the five spined stick- 
leback were sparsely distributed in local quiet weedy streams, 
6. Lakes and Farm Fish Ponds 

The watershed has remarkably few lakes and 
ponds. , Apart from Smith Lake and the three lagoons lying in 
the sand hills south of Port Frank, there are no water sur- 


faces larger than three acres and very few smaller ones. fhe 
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Characteristics of Smith Lake and the largest of the three 


lagoons were examined in detail, 

Smith Lake has 300 acres of water surface and 
an everage depth of three feet. The bottom is muck over sand 
and the greatest depth is five feet. The bottom temperature 
when measured was 76°F, The surface temperature rises to at 
least 86°F, The oxygen per cent saturation, as measured on a 
warm afternoon, wes 64 - 75 per cent. The water in the open 
lake was slightly alkaline, having a pH of 7.4 - 7.6. The 
Outstanding characteristics of the lake are its shallowness 
and consequent high bottom temperature and the profusion and 
variety of both submersed and emergent vegetation. The edges 
Pomcune lake are chiefly floating bog, Details of the vegetat- 
gon are given in Chapter 7, headed "Smith Lake", of this report. 
Carp, bowfin and pike are present along with smaller fish. 
Bass have been introduced but have not persisted, probably 
owing to winter kill. 

The largest of the three lagoons in the dunes 
south of Port Frank was examined, All three are surrounded 
by high sand hills and appeared to have similar characteristics. 
They were formerly part of the outlet of the Ausable River, 
The lagoon examined extends over eleven acres with average 
depth of four feet and maximum depth of twelve feet. The sur- 
face and minimum bottom temperatures when recorded in August 
1947 were aaa and 65°R,, but most of the pond, is) shallow 
with bottom temperature 75° - 76°F, The bottom is muck and 
detritus over sand. The chief shore vegetation includes 
sedge meadows and bulrush (Scirpus acutus). The aquatics 
which are common and well distributed include Pondweeds, Water- 
lilies and Bladderwort. Cattails are scarce. 

Fish species reported to be in the lagoon in 
1947 included sunfish, bluegills and pike. The last named 
Species was collected by the survey party. 

Farm ponds are almost entirely lacking in the 


watershed, The ones examined were those at Exeter and at 
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Venirveld Se Ncither covers more than. three acres or-is more 
than six feet deep. sxeter Pond is warm in summer (minimum 
temperature in warm weather at or near 75° R,) and has very 
dense aquatic vegetation, chiefly Coontail, Pondweeds and 
smartweeds (Polygonum). The dam creating this pond is kept 
fe because the pondis used for water storage for fire prot- 
ection purposes. 

Denfield Pond is cool with a bottom temperature 
as recorded on a warm August day in 1947, of 65°. Dense 
stands of Cattail surround one side of the pond. This pond 
is tending to silt’ up but still provides a suitable habitat 
for speckled trout which are maintained by restocking. 

Farm Fish Ponds: 

The chief research on management of farm fish 
ponds has been carried on in southern and warmer climates 
and therefore the findings cannot be apolied without qualif- 
ication to an area having the climate of Southern Onterio, 
but some definite recommendations may be made, Farm ponds 
are of two kinds} The first is the cool vond with abundant 
oxygen supply from continuous inflowing water and maximum 
tempereture below a (Rahrenheit.),, This tape of spend is 
best adapted to the production of speckled trout or brown 
trout. These species of trout do not reproduce in ponds and 
must be maintained by periodic restocking. Ponds cold enough 
for trout should be stocked only with trout and the two 
Ppecics of trout should not. be mixed. © Speckled trout..finger- 
lings should be stocked at the rate of about 300 per acre, 

The second and commoner type of farm pond is 
the warm water pond. Most farms have at least one low spot 


suitable for’a fish pond. It is frequently good practice 


ee a ne a ee 


i 

An excellent handbook on the details of construction and 
management of farm fish ponds is “Fish Ponds for the Farm!" 
by F.C. Edminster, published by Charles Scribners Sons, New 
York, 1947. Some of the above information is abstracted from. 
this bulletin. 
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to have separate ponds devoted to wildlife and fish end to 
control the aquatic plants in the fish pond, in general the 
treatment of farm fish ponds involves the following improve- 
ments: 

(a) A dam should be built with a 3-1 slope upstream 
and a 2-1 slope downstream ensuring a minimum depth of 10 
feet over at leest 25% of the yond, to avoid excessive winter 
kill, probably the critical factor in fish survival in most 
farm ponds in Cntario. 

(b) An emergency spillway should be provided. 

fc) e0f suckers, card or large numbers of minnows are 
eimeady present in the pond, it is usually best to destroy 
all fish in the pond. 

(d) Itis often necessarv to control existing aquatic 
plants by raking or handpulling. 

(e) There have been few tests made in Onterio of the 
ererciercy of applications of fertilizer in increasing ‘the 
crop of plankton, the smaller aquatic invertebrates. The 
Mesearch now being carried out in this field may lead to 
application of fertilizers such as 8-8-4 becoming more general, 

ive) “Stockine of fish is necessery in most ponds. Warm 
water pondsmay be stocked to the best advantage, after des- 
troying the previous fish, with a combination of large-mouth 
bass (Huro salmoides) and bluezills (Lepomis machrochirus) at 
phe rate of 100 bass per acre and 1000 bluegills per acre. 
Fishing must be deferred until some of each species have 
Spawned successfully. 

(gz) The foregoing recommendations concerning warm water 
farm ponds are based only on the experience of United States 
Wildlife specialists. No results are available from planned 
experiments in farm pond management in Ontario. There is 
urgent need for research work in this field. 

After carefully considering the possibilities, 


the farmer who is interested in fish ponds should consult 
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the local Fish and Wildlife Biologist, of the Provincial Dep- 
artment of Lands and Forests. The overseers and biologists 
can suggest profitable alterations or additions to any plans 
made, 
7. Summary 

Most of the Ausable River now provides very 
little fishing. Its chief deficiencies are the tendency of 
most of the streams to rise to severe floods and to dry up 
in summer, Much of the river also carries almost continuously 
Seucavy 20ad of silt and colloidal clay. There is a sérious 
lack of shade and sheltering logs and pools for fish, and the 
temperature of most of the permanent tributaries is unsatis- 
factory for the most highly prized game fish, the speckled 
trout; but the river can be greatly improved if the following 
Seeps are taken. 

Nine small tributaries still have cold spring 
water at their sources throughout the year. oer tributar- 
ies should be protected and improved by further planting of 
Deees (chiefly cedar or alder) around the sources and along 
the banks. Individual owners of most of the streams could 
geprove them for trout by constructing ponds near the. sources. 
These ponds should be confined at present to the sections 
Peete tributaries coloured blue on the map, Their sequence 
in any tributary should be carefully planned having regard 
to the type of outflow and the amount of spawning water rem- 
aining. Every possible encouragement should likewise be 
given to farmers to construct and maintain warm-water farm 
ponds, since these not only help to prevent floods and raise 
the ground water level in summer, but also can provide a 
sustained annual yield of pan fish. 

If the Hay Swamp dam proposed in the Hydraulics 
section of this report were constructed, the reservoir would 
increase the sections of the river now available to bass. The 


building of small dams and deflectors in the river below the 
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reservoir would create more cover, in the form of deeper 
fee fOr une lergerofish,. The reservoir itselt would fluc- 
tuate in level too much to make it of any great value for 
fish. 

iG is recommended that the introduction of fish 
into the watershed should be restricted tothose parts of the 
river which are shown by the survey to be suitable habitat 
for the species concerned, 

50 far as the warmer sections of the Ausable 


ere concerned, it should be noted that many useful species 


pueaeao large and smali-mouth bass, bluegill and sunfish, 
Greedy occur in the river but not in sufficient numbers to 
Peevidesmuch fishing. In the Ausable, introduction of fish 
Psyot less importance than improvement of the river. 

The idea of management of such "panfish" as 
bluegill and sunfish is repugnant to most game supervisors and 
moaumany Of the public, Since many streams and ponds ‘in 
agricultural Southern Ontario now produce little or nothing 
and cannot be expected even with advanced land conservation 
‘[eoures, vO produce the finer species of game fish, it seems 
a reasonable policy to make such waters yield a valuable 
return of other species more suited to the changed environment. 
At the same.-time the long term end should also be kept in 
view of increasing the sections of the river suitable to 


speckled and brown trout. 
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RECREATION 


1. General Considerations:- 

There are two good reasons for including 
recomendations concerning recreation facilities in this 
report. Catering to those interested in recreation is al- 

- ready one of the most important occupations in the Ausable 
Watershed. The capital invested in it is very great and 
every sign indicates a rapid future growth. It is, there- 
pore, in the interests of a great many residents of the 
watershed that the facilities on the Lake Huron shore should 
be wisely developed. 

The second reason is concerned specifically 
with the recreation needs of those living in the watershed. 
In the past, the planning of recreational facilities in 
Ontario has been chiefly directed towards two ends: facil- 
ities such as parks and playgrounds within the boundaries of 
cities and towns, and facilities for long and comparatively 
expensive vacations in wilderness regions far from the agri- 
cultural and industrial areas of the province. The time and 
cost involved in reaching wilderness areas have prevented the 
average family, or group, from visiting such areas more than 
Once or twice a year. A third type of facility, which has 
long been neglected is the public area within a drive of one 
or two hours from the agricultural or urban worker's home. 

This report, therefore, has two objectives: 

1. To recommend the improvement of existing 
public recreation areas, 

2 To recommend the acquisition or control of 
areas which are needed for public use, but which are threatened 
by private interests. 

Three points have been kept in view: 


1. ‘The retaining and protection of -natural 


advantages. 
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ee The development of adequate facilities in 
maximum variety available to all people, no matter what their 
age, occupation or income may be. 

5. The adjustment of recreational plans to any 
other conservation measures which may be recommended to the 
Ausable Watershed Conservation Authority. 

&.- ‘iypes of Recreational Facilities:- 
The types of recreational facilities commonly 
considered are as follows: 
1. Beaches for swimmers, 
ae Beaches for small children, 
Oo. Boating areas, 
4, Fishing areas and public wharfs, 
Do. Group and individual picnic sites. 
6. Group and individual camping areas, 
including trailer parks, 
Va Scenic crives, 
8. Trails for hiking and nature study. 
9. Winter sports areas, 
10. Public hunting areas. 
ii, Arboretums!. 2 
ioe) LOULL Hostels”, 
15, Historic sites, properly described. 
14. Swimming holes, 

some of these facilities require more than the 
mere acquisition of the land. For example, the operation of 
public swimming areas may require supervision and control of 
pollution. Similarly, historic sites may require the erection 
of markers or cairns. Many of these facilities may be com- 
bined in one "Multiple Use Area”, They may also be integrated 
in a broader plan for the zoning of land for health and 


recreation, 


dam 
An arboretum is a collection of living trees, including as 
many native tree species of the region as possible, Inter- 
“esting exotic species are sometimes added. 
"The Canadian Youth Hostels Association is part of an inter- 
national non-profit organization. It organizes clean, well 
supervised sleeping quarters away from urban areas which are 
available for a small fee, so that hikers, cyclists and y 
skiers may enjoy the open country "under their own steam" 
and meet others of similar tastes in attractive and whole- 
some surroundings. There is an Advisory Council composed 
of men and women prominent in education, This organization 
does not cater to those who travel by car. 
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Two modern and advanced methods of zoning land 
for recreation are now in frequent use. The first is the 
setting up of “Green Belts “, areas which surround large urban 
districts, and which are set apart and restricted to agri- 
culture, forestry and recreation. There is no urban growth in 
the Ausable Watershed requiring this type of plan in the near 
‘future. The second method of zoning land for recreation is 
the selection of any beach or park area of great potential 
Value for recreation and the control of its development. The 
purpose here is not the restriction of private enterprise - it 
is the simultaneous development of publicly owned attractive 
beaches or parks, and privately owned cottage sites, so that 
neither the interests of the public nor the encouragement of 
real estate growth is neglected. 

Possibilities for most of the facilities in the 
foregoing list are already found in the watershed, many ind- 
icated are now well developed, others could be added with 
little additional planning. The main purpose of this part of 
the report however is to indicate those needy facilities 
which should be the immediate concern of the Authority. 

5. Possibilities for Recreation on the Ausable:- 

From the point of view of recreation facilities, 
there are four main types of land in the Ausable Watershed. 
These are:- 

1. The Thedford Marsh Area, 
a2 The Ausable Gorge. 
5S. The Lake Huron Beach, including 
PHeS Pi nery 
4. The Upland Farming Area. 
Most of the Thedford Marsh area is of no im- 


portance in recreation planning. It does, however, include 
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Smith Lake, a privately owned wildfowl marsh, having a great 
variety of interesting birds and plants, many of them not 
commonly found in Southern Ontario, 

The Ausable Gorge includes about twelve miles 
of the river valley in the parts of the river north and east 
of Arkona. The rock formations near the bottom of the valley 
contain many rare fossils, and for this reason, the Ausable 
Gorge is known throughout North America. Much of the valley 
floor is park-like and most of the gorge is almost ideal for 
parks and picnic sites, 

The Lake Huron shore and the "Pinery"™ provide 
a magnificent sand beach fourteen miles long, and an attract- 
ive area of woodland and the lagoons of the old Ausable. This 
is destined to be one of the more important recreation areas | 
in Southern Ontario, if it is carefully developed and if its 
natural advantages are maintained, 

The upland farming land, which includes about 
90 per cent of the whole area of the watershed, is chiefly 
rolling land with many shallow valleys and mostly intermittent 
streams, The scenery is attractive, but not to be compared 
_ with that along the Lake Huron shore in the "Pinery". The 
chief value of this part of the watershed for recreation lies 
in the suitability of small areas for picnic sites, hiking, 
fishing, hunting, camping and winter sports. 

Apart from Lake Huron, Smith Lake and the 
lagoons near Port Franks, there are no lakes in the watershed 
and remarkably few farm ponds suitable for swimming. 

4, The Population Factor:- 

Ordinarily recreation planning requires a care- 
ful estimate of the existing and expected population in the 
area concerned, On the Ausable Watershed such an estimate is 
difficult to make. The winter population of the watershed 
has been estimated at 15,600, This population is remarkably 


evenly distributed throughout the watershed apart from the 
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sparsely settled "Pinery" area and the denser areas including 
Exeter and three smaller centres. ‘The distribution is shown 
on the Population map in the Land Settlement section of this 
Report. The winter population is of relatively minor import- 
ance in recreation planning for two reasons: ‘The first is 
that the need of public recreation areas for the people of 
the watershed, while important, is not the only requirement, 
Since so much annual revenue comes to the watershed from the 
Sale of goods, services and real estate to outside visitors. 
The second is that the summer population, at least, is rap- 
idly growing. Since three of the four main highways in the 
watershed, Provincial Highways No. 21, 81 and 82, funnel 
naturally to the Grand Bend - Port Franks shore, any improve- 
ment of the recreation area may be expected to increase busi- 
ness in the towns and villages surrounding this area. 

Visitors come into the watershed for recreation 
from a very wide region. The distance to Port Franks (for 
example) from London is 41 miles; from Detroit, 96 miles; and 
moon Toronto, 159:miles. A see ofthe Points onieineor 
766 visitors to two hotels in Grand Bend showed that 46 per 
cent came from the United States, chiefly from Detroit, The 
origins were as follows:- 

Detroit, Michigan 28% 


Michigan State (other than Detroit) 14% 


Toronto 11% 
London 11% 
Windsor 9% 
Miscellaneous 27% 
TOT A 100% 


as 
N.L. Nicholson "A Geographic Study of the Watershed of the 
Ausable River in Ontario", M.A. Thesis, Western University, 


1947, unpublished. 
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These figures probably exaggerate the use of 
the Ausable for recreation by Americans, The ownership of 
property in the Grand Bend - Beach o' Pines - Port Franks 
recreation area is predominantly Canadian. ‘The 1947 assess- 
ment rolls showed American ownership of property assessed at 
82,000.00, or only 13 per cent of the total assessment of 
$633,000.00 for the area, 

From Ipperwash Park to the north end of Grand 
Bend, 7,000 persons were estimated to be using the sand beach 
on a fine Saturday afternoon in the summer of 1947. More 
than 4,000 of these were on the Grand Bend beach. 

The use of these Lake Huron beaches has grown 
very rapidly in the last three years. The use of the water- 
shed for recreation may be expected also to grow rapidly in 
the future, 

Any facilities planned for the present pop- 
ulation may be expected to require extension rather than 
curtailing for the anticipated increased population. What- 
ever is planned now should be an integral part of a plan of 
regional scope, For this reason, it is considered good plan- 
ning to acquire lands somewhat larger than necessary for the 
immediate needs, but to develop the recreation facilities 
within them intensively only as the need arises. The most 
urgent need in beach development, both on this continent and 
also in Europe has always been the necessity of acquiring a 
small proportion of the attractive land for the use of the 
public before private interests have acquired and built up 
the entire shoreline, raising the cost to a prohibitive 
figure, It is not too late to do this on the Ausable Water- 


shed. 
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CHAPTER 2 
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PRESENT FACILITIES 


in listing facilities for recreation, two 
distinctions may be made: The first is the separation of 
undeveloped facilities from those developed. Thus a beach 
with sand dunes and lake, but with no access by car, no drink- 
ing water and no shade is undeveloped, One with shade trees, 
a road, a pure water supply, some toilet facilities and some 
facility for buying refreshments is improved, There are many 
who will use the first type, but more who prefer the second. 

The other distinction is that between private 
and public property. Even a welfare camp such as a Scout 
Camp must be considered as private, since only those who are 
members can use its facilities. The chief danger of private 
property must again be stressed - that, at any time, it may 
be sold or forever closed to the public. 

By te ee the "beds" of the Great Lakes in 
Ontario are now controlled by the Provincial Government Upauo 
ordinary "high water mark" and this may be finally fixed by 
the Minister of Lands and Forests in disputed cases. Thus on 
lands with very flat shores and in times of low water there 
may be a wide strip of publicly owned beach, Some owners tend 
to ignore the right of the public in the "foreshore*, as has 
occurred recently in the "Pinery", The public has the same 
right to use the "foreshore" as it has to use any other public 
property such as a road allowance, provided it behaves decently 
and respects local by-laws. On the other hand, the right to use 
the foreshore gives no right of access to it, and to enter on 
private property above high water mark is trespass. 

The Lake Huron shoreline in Bosanquet Town- 
ship has undergone many shifts, through wind and water action. 
Fortunately, there is a survey showing the established high 


water mark, This is shown in great detail on the plan prepared 


L. 
"Statute Law Amendment Act, 1940" Section 3. The Amendment 
defines "bed" and “high water mark”, 
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from the survey of RW. Code, dated August 2nd, 1935, "Plan of 
the Shore Survey in front of the Township of Bosanquet”. 
1, Grand Bend:- 
In 1947 the Village of Grand Bend Brakes the 
following numbers and types of houses: 


Permanent residences (winter and summer) 52 


Summer homes 519 
Rented cabins LOO 
Boarding houses a 
Hotels 2 


The village was a former fishing port, and 
already had a few summer visitors in the 1890's, It first 
came to priminence as a resort between 1910 and 1920. It 
had no access by railroad, and grew rapidly as travel by car 
increased, Its summer population now exceeds 4,000. It pro- 
vides only one important public recreation facility - an 
exceptionally fine sand beach. It has extensive commercially 
developed attractions such as facilities for dancing, roller 
skating and many other diversions. The beach and the north 
bank of the 01d Ausable River are lined with many attractive 
summer homes, The foregoing table shows that while the vil- 
lage has grown up as a centre for the vacationer who has a 
week or more to live in the vicinity, it has not been devel- 
oped for the casual visitor, There is little evidence of 
planning in its lay-out. For instance, the main facilities 
for children are the hot-dog and ice-cream stands and the 
merry-go-rounds. No public play ground is available other 
than the fine beach and a softball diamond. While 5,000 
persons may line the beach at Grand Bend, there are no public 
picnic tables or shade trees and no public lavatories, There 
is a serious car-parking problem on busy days. The haphazard 
development of Grand Bend results partly from the fact that 
it is not an incorporated village, including as it does parts 
of the two counties of Lambton and Huron. 

At present many of the rural residents of the 


watershed appear to prefer the quieter beaches, which are 
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Turnbull’s Grove is typi- 
cal of the kind of beach 
facility preferred by many 
year-round residents of 
the watershed. Shade, 
picnic tables, a refresh- 
ment booth, fine sand and 
Loke Huron; these are the 
requirements. 


A scene in the Ausable 
Gorge Park, which is 
recommended for acquisi- 
tion in this report. 


The waterway of the old 
Ausable in the ‘’Pinery”’ 
is a naturalist’s paradise. 


Es 


- 9 - 
owned privately but open to the public, where adequate shade, 
picnic tables, seats and refreshments are close at hand. But 
in spite of any apparent disadvantages to the contrary, Grand 
Bend is growing in popularity. 
66 Port Franks:- 

Port Franks, at the mouth of the Ausable, has 
a permanent (winter) population of about 60 persons. Many 
others stay from May to November. There are 92 cottage 
units, 70 in Port Franks and 22 south of Mud Creek, Most of 
these are used for summer residences by their owners, but 23 
are leased or rented by eight individual owners, There is 
also one hotel of some historic interest, one store and one 
camp for 75 boys and girls. 

The mouths of the Ausable River and Mud Creek 
provide attractive scenery. The lagoons behind the sand 
dunes south of Port Franks are not only warm for swimming 
when Lake Huron is too cold or too rough, but they also are 
of much interest to naturalists. Around them many plants and 
trees of more southern distribution may be found. The tulip 
tree, flowering dogwood and uncommon oaks are present. 

Almost all of the land in the Village of Port 
Pranks is now privately owned. Although boating, fishing and 
riding are available at Port Franks, the chief Peeresticn 
facility of the area is the Lake Huron beach. 
©. Lake Huron Beach and the “Pinery"™:- 

The shore of Lake Huron includes fourteen miles 
of beach within the official boundary of the Ausable Watershed. 
NosvLlor this beach *is of Tine, ¢lean sand and the water is 
safe for bathing. 

At Grand Bend and Port Franks there are wide 
zones of sand beach, but between these points the beach is 
narrower with steep sand dunes topped by woodlands of red 
cedar and mixed oak and pine. The R.W. Code survey of 1935 


showed the public part of the beach to have an average width 
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of 2.5 chains, or 277 feet. While the beach is often less 
wide than this in summer depending on the water level of Lake 
Huron there is no doubt that there is a substantial strip 
which is open to the public. There is however, no access to 
it by car, and the beach must be classed as an undeveloped 
facility. Almost all of the shore lots are privately owned. 
Ownership and developments in this area south of Grand Bend 
include the following:- 

(a) The Canada Company, which formerly owned almost all of 
the *Pinery", still owns a large block of forested land, 
including nearly five miles of shoreline. 

(b) A private development fronts approximately three-quarters 
of a mile of shore and here 65 summer homes have been con- 
structed, 

(c) South of Port Franks a few small shore lots have been 
built on. 

(d) Ipperwash Camp:- 

Ipperwash Military Camp, consisting of 268 
acres administered by the Department of National Defence, 
includes one of the attractive lagoons behind the sand dunes, 
It also includes nearly a mile of shoreline, An old road, 
now disused and impassable, leads to the lagoon from Highway 
No, 2l. 

(e) Stoney Point :- 

The story of Stoney Point is given in the 
Historical section of this Report. ‘The reef of limestone and 
chert from which arrow-heads and other useful tools were 
chipped by the Indians is of great historic interest. “Speci- 
mens of Stoney Point chert have been found from Western New 
Nock s.0 aes ae 
(a) Sipperwash Provincial’ Park: - 

This park,which adjoins Stoney Point, is just 
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re oak eae 
outside the watershed boundary. It is recorded here because 
its intensive use well shows the ereat needifor mMinlicdy 
Owned recreation areas, The park includes 109 acres of wood- 
land and beach, [In 1947 on August 29, a typical fine Sunday, 
209 cars, 26 trailers and 28 tents were concentrated in the 
developed area of the park (10 acres), Every available 
space in the cleared part of the park was in use. 

This park, the Port Franks beach and the Grand 
Bend beach are the three focal points of population used in 
the shoreline from Ipperwash to Grand Bend. ‘The beach from 
Stoney Point to Port Franks is used by trom itws0 tor250) cars 
at a time on fine week-ends, There is a satisfactory width 
of public beach varying (on the R.W. Code survey plan of 
Poor rom 245 to275 feet-in width. At times, the beach is 
difficult to drive over and near Port Franks in 1947 it was 
often impassable. The shifting sands vary and might any year 
leave the beach without access by car. The subdivision of 
the shore lots, which is already under way, could therefore 
easily leave the public excluded from the beach, 

(g) Lambton County Forest:- 

This is a forest of 650 acres, of pine 
planted amongst existing oaks, It has no beach frontage. It 
has, however, possibilities as a woodland park, but its fire 
hazard is very high in dry weather. 

(h) ‘The "Pinery":- 

The composition and importance of the "Pinery" 
are described in the Forestry section of this Report. Apart 
from the Lambton County Forest, it is entirely privately 
owned. The many unusual plants, the southern type of forest, 
the beautiful winding river and lake and the historic old 
tote road and mill site make the "Pinery" an area worth re- 
taining with a minimum of alteration, even if it did not also 
contain one of the finest beaches on Lake Huron. When this 


facility is added, it is easy to see why so many people are 
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interested in the preservation of this unique area. No conr- 
parable piece of natural parkland can be found in Southern 
Ontario. As described in the Wildlife section of this Report, 
many interesting species such as the Bald tagle spend the 
summer in the "Pinery", It has, however, two drawbacks, both 
of them controllable. The first is the large numbers of 
biting insects of the genus Tabanus, which are a serious dis- 
advantage in the month of July. These could be controlled in 
any heavily used park area by the methods now in use at Ron- 
deau Park, The second drawback is poison LVy wc ets 
abundant throughout the area. Local control of poison ivy 
can be easily achieved with a liquid spray of ammonium sul- 
phate, sodium chlorate and water. This mixture must be handled 
by experienced men, as improper mixing or use may result in 
fires, 
4. Smith Lake:- 

A description of this fine wildfowl marsh may 
be found in the Wildlife section of this RepOri aac 
recreation facility, it appeals only to gunners and naturalists. 
This marsh is the last stand in this part of Ontario for a 
remnant of rare and beautiful marsh plants, including several 
species of orchid, The importance of the marsh to wildfowl 
is shown on a drawing of Southern Ontario in the Wildlife 
report, Under its present ownership, it is probably of more 
use to wildfowl than it would be if opened indiscriminately 
to the public, For this reason, its immediate acquisition is 
not recommended, but some attempt should be made to safe- 
guard its future, 

5. Facilities on No, 21 Highway:- 

The facilities developed along the Blue Water 
Highway within the watershed (exclusive of those in Grand 
Bend) included the following in 1948: 

Four tourist cabin groups, two additional 


groups with picnic grounds, one camping ground and one road- 
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Pris. 2 
side table all privately owned, 

The location of the above facilities is shown 
on the accompanying map. All of them were examined in detail 
during the course of the survey. While there were exceptions, 
the usual tendency in the development of this type of tourist 
accommodation in this area appeared to be that three stages 
took place, as follows: 

First a lunch counter and soft drink stand is 
built; later, groceries, vegetables and gasoline are sold; 
and finally, simple cabins and in some cases road-side picnic 
tables and benches are added. 

There appeared to be very few examples of a 
careful plan of building or expansion, There is little doubt 
that several of the tourist cabin operators on No. 21 Highway 
lose business repeatedly because of failure to keep the front, 
at least, of the property both clean and tidy. 

In addition, the Department of Highways of the 
province has established an excellent road-side picnic site 
abethe junction of Highways No. 21 and 82. ‘This is a tri- 
angular area of one acre with fine shade trees. Tables are 
provided. 

A second road-side picnic site, with tables 
provided, was noted on No. 21 Highway in the "Pinery”. ‘The 
buildings on this property have been recently burned down, 
but the picnic tables were still in place in 1948, 

6. Camping Grounds:- 

Camping grounds in the area include three Boy 
Scout Camps namely: that of Sarnia, west of No. 21 Highway on 
the south bank of the Port Franks’ "Cut" - an attractive piece 
of woodland with high hills overlooking the river; another in 
the Canada Company's Land in the "Pinery", about two miles 
from No, 21 Highway; and the third close to the Arkona mill 


dam. All are attractive and well cared for properties. 
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7« <Airport:- 

The R.C.ALF, auxiliary landing ground just east 
of Grand Bend must be listed as an unusual recreation Dae Me uy, 
This area is used with permission by summer visitors, Flying 
Clubs occasionally meet and spend a week-end at Grand Bend, 
making use of the airport. 

8. Golf Course:- 

There is one private golf course with res- 
tricted membership operated at Grand Bend on the edge of the 
watershed. 

9. Small Parks:- 

While there are several small parks within the 
boundaries of towns and villages in the watershed, only one 
was noted as a particularly attractive site. This was Exeter 
Park on the east side of the bridge over the Ausable at 
Exeter, The reservoir created by a dam is used for water 
storage for emergency use in case of fire, and there is an 
attractive pool, still used for swimming although the pond is 
tending to silt up and to be filled with aquatic vegetation. 
The park includes about four acres of land, with some shade 
erees, <A fire-place with picnic tables and incinerator and 
drinking water is provided. 

Although the pond could be improved by dredging, 
and the picnic tables and incinerator could be of better 
design, this park was one of few instances noted in the water- 
shed where a fine natural site had been acquired and improved 
for the public. Most towns and villages have such sites, but 
very few acquire them for the public. 

10. The Arkona Gorge:- 

The spectacular gorge of the Ausable, near 
Arkona, is a popular spot for picnics and sightseeing. The 
picturesque rock glen and falls are visited by many thousands 
of people every year. This part of the river is open to the 


public only through the courtesy of the property owner. At 
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any time it might be closed to the public. ‘he exposed bed- 
rock of blue shales and grey limestone in the gorge has ac~ 
tracted geologists and collectors from many parts of North 
America because of the abundance of fossils of primitive 
plants and animals. One species of mollusc is rare enough to 
have been given the name ‘arkonensis in honour of the Village 
of Arkona. 

Although this area is neither developed for 
public use nor in public ownership, it is second only to the 
Lake Huron beach as an attraction to the public. Part of the 
bottom land near Arkona is park-like with rich pastures and 
fine shade trees, Most of the slopes of the gorge are wooded, 
Jl. Swimming Holes:- 

No list was made of the existing and potential 
Swimming holes on the Ausable River, Several were noted but 
it was assumed enough might have been overlooked to make the 
list invalid. 
ee tiSLOric Sites:-— 

There is an [Indian burial-ground one mile east 
and three quarters of a mile north of Stoney Point. MThis 
euould be protected. It is not of great importance, as it is 
of comparatively recent origin. 
fe Recapitulation:- 

From the foregoing catalogue of facilities in 
the watershed, the present recreational use of the area can 
be summarized. 

The watershed has a thriving summer colony. 
Only one other area in Southwestern Ontario can be compared 
with the Ausable "Pinery”™ and shore as a natural recreation 
area; that is, Rondeau Park, The comparison is of importance 
because at Rondeau Park large areas have already been set 
aside as public beaches and even in the areas divided for 
cottage sites, every tenth lot has been kept vacant to allow 


public access to the beach, There is no such planning on the 
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Ausable Huron shore. ‘The outstanding characteristic of the 
shore from Stoney Point to Grand Bend is the complete lack of 
publicly owned shore lots, 

The Blue Water Highway in the watershed pre- 
sents a similar picture of a resource which would benefit 
from some measure of zoning or controlled development. If 
no planning for the future is carried out, it may be expected 
that the woods will sooner or later be sold in small lots. 

The natural beauty of the "Pinery" will be lost if many of 
the lots on No, 21 Highway are built up. 

The Arkona Gorge is a natural land form which 
combines attractive scenery and many suitable picnic sites. 

It is also of great educational value. The whole area is 
private property. 

The remainder of the watershed is now little 
used for recreation away from home, apart from parks within 
the boundaries of towns-and villages. This results partly 
from the proximity of Lake Huron to the watershed, and partly 
from the fact that most of those who live in the watershed 
are engaged in agricultural work and are less often interested 
in outdoor recreation of the types mentioned in this Report. 
Nevertheless a surprising number of those farmers with whom 
the subject was discussed indicated an interest in the retain- 
ing of a few attractive parks and picnic sites in the agri- 
cultural land of the watershed. Many also indicated an 
interest in hunting. Game species are very scarce in the 
watershed, and those who hunt species other than the jack- 
rabbit and cottontail generally spend one or two weeks every 
year in the forested lands of the Bruce Peninsula or farther 
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CHAPTER 3 


RECOMMENDED FACILITIES 


The foregoing pages have indicated advantages 
to be gained by an overall plan of development of recreation 
facilities and by the actual acquisition of a few areas which 
would be public property for all time. It remains to make 
specific recommendations of the most suitable areas in the 
watershed, 

The two accompanying maps of the Lake Huron 
beach area show what might be carried out in that part of the 
watershed, It would hardly be practical to recommend to the 
Conservation Authority that it acquire and administer the 
whole “Pinery" and beach area, although this might be in the 
best interests of the residents of the watershed. A more 
practical approach would be the acquisition of two or three 
small areas of suitable beach and adjoining land, and the 
passing of a zoning by-law by the Township of Bosanquet over 
a much larger area in such a manner that cottage owners, 
store proprietors and casual visitors all would benefit. A 
suitable area for such centres would be that indicated as 
the "Pinery" area on the accompanying Recreation map. 

Section 406 of the Munio iat Act gives the 
Municipality the necessary authority to carry this out. It 
would certainly be advantageous for the township to have 
technical advice and detailed plans concerning the methods of 
zoning the area, from those who have had wide experience 
zoning similar areas elsewhere. For this purpose, there are 
available in the Province of Ontario several professional 
community planning consultants. The Community Planning Branch 
of the Department of Planning and Development of the province 
will also be pied to give advice in such matters. 

The area involved in such planning includes 
8,970 acres, none of which is agricultural land. It is inyport- 
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from its value for recreation, since it serves the purpose of 
anchoring the sand dunes, The areas best suited to cottage 
development, public beaches, distributing centres for tourists! 
and cottagers' supplies and for any other purpose could be 
defined and the zoning enforced. Rondeau Park and Pelee Point 
National Park on Lake Erie are two areas which have already 
been zoned in this manner. Many municipalities in Ontario 
and the United States have been similarly zoned, including 
many cities and some townships. The whole area might be 
designated the Ausable Forest. 
1. Large Public Parks:- 

imese areas are lettered "A”™, "B's andr" on 
the accompanying map: 

(a) Stoney Point Park - "Ai:- 

This piece of land includes 775 acres and 
most of it is already Dominion Government property, being the 
westerly part of the former Ipperwash Military Camp. It 
includes oak forest, sand dunes and beach in addition to a 
fine lagoon of the old Ausable River mouth, in which water- 
jilies and marsh plants of interest to naturalists are common, 
An old road now disused and impassable leads to the proposed 
park from No, 21 Highway. This area would be of particular 
Poseresy to campers, Proper facilities for trash disposal are 
already an urgent need in this part of the area already in use 
(fronting Lake Huron). Many campers who are settled only a 
few feet from the beach stay for periods up to two weeks with 
no sanitary conveniences or method of trash disposal. Thus 
the beach and dunes rapidly become littered with debris. 

(b) Port Franks Beach - "BY:- 

This area includes 160 acres only. It is in- 
tended. as a public beach for the Port Franks area, but includes 
both sides of: the mouths of the Ausable River and Mud Creek. 
The area includes little more than sand beach. It is assumed 


there would be intensive development of cottage sites in the 
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rls aliey 2 
immediate neighbourhood of this beach. The exact location 
of the area could not be determined until the Conservation 
Authority has completed its plans for dredging, or Ilood 
control, at the river mouth. 
(c) Pinery Park - "Cl: 

This area includes 1,045 acres of the "Pinery",. 
Within its boundaries lies a typical part of the present 
forest, including the most attractive section of the winding 
Old Ausable River course and of the old "Pinery" road, long 
Since disused. A sand road already connects the park area 
to No. 21 Highway. 

A park of this type, besides being of interest 
and use to the general public, would attract many naturalists. 
The woods should be preserved with the absolute minimum of 


alteration, 


(d) Ausable Gorge Park:- 


» 


The great beauty of the Ausable Gorge and the 
interest excited by its great fossil beds attract many 
thousands of people every year. It is, therefore, recommeiiled 
that an area of 370 acres, as outlined on the accompanying 
map, should be acquired by the Conservation Authority and 
administered for the public. It will be seen, by reference 
to the map, that almost the entire.area is either bottom land 
or river bed on the wooded slopes of the gorge. The only 

Me tural land eee ya be a few acres south of the river and 
most of this is in poor pasture. Two areas are recommended 
for more intensive development. The westerly one includes 

the famous Arkona Rock Glen and Falls, These should certainly 
not be allowed to be closed permanently to the public, which 
might happen while they remain in private hands. An old Scout 
Camp ground is still used at the head of the fall sq, aes 
could be enlarged and a car parking area prepared close to it. 
It is assumed there would be two entrances to this park, one 


at the too of the Arkona Glen and one at the second area marked 
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Possible Swimming Hole 
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Lot 25 


The head of the falls 
at the Rock Glen near 
Arkona. 


The Rock Glen falls from 
below. 


The Rock Glen below the 
falls. The Glen and falls 
both lie within the pro- 
posed Ausable Gorge 
Park, 
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for intensive development close to the bridge at the other 
enaeo. une park). The olid water=fed grist mill, which has not 
long been abandoned, could be kept weather-tight and would 
acquire more and more importance as time passes. The old dam 
on the tributary, which fed the grist mill could be repaired 
with a wide flood spillway. The park includes a few acres 
of the catchment basin of the proposed Arkona flood control 
dam and the dam itself. A swimming pool would be available 
above and close to the dam. There is an excellent area 
suitable for a playground near the bridge over the Ausable. 
A terrace suitable for camping sites is available north of 
the river, There are numerous springs of cool, pure water 
on the south bank of the river, An attractive hardwood forest 
covers all but the steepest slopes south of the river. 

This is a park which is not recommended as a 
new idea. It has been a fascinating playground and site for 
natural history hikes for many years. It has, however, been 
up to the present used only by courtesy of many property owners. 
To add interest to this park, a nature trail might be laid out 
along the gorge, a project which the local Scout Group might 
carry out. Some poison ivy control might be necessary along 
the trails. This park would gradually pay for itself through 
profits on concessions for refreshment sales, the rights to 
which would be leased annually. There are several eroded 
slopes on the north side of the Ausable River in the park. 
These could be used for a demonstration of reforestation 
methods and results, 
ae  omaller Parks and Picnic Sites:- 

These are small areas of from one to five acres, 
which might be acquired at each of the attractive picnic sites 
which are listed below. Speed is essential in acquiring such 
sites before the remaining trees on them are cut down. Several 
of these sites are located at old swimming holes. One of them, 


Lucan Park, could be larger than the others since it is located 
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side-road in Stephen 


this attractive picnic site 
In the upper Ausable is 
ecommended for acqui- 
ition, 


‘other part of the same 
nic site as above. The 
vation is part of Lot 6, 
incessions X and XI, 
Gillivray Township. 
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at a strategic point on the main roadwirom London) to. the 
Bruce Peninsula, The list is as follows:- 
(a) At the Village of Nairn, alongside the Ausable River 
north of the bridge, Williams East Township, Middlesex 
County - 2 acres, 
(bo) Part of Lot 6, Concessions IX and X, McGillivray Town- 
ship, Middlesex County - 4 acres. 
(c) Part of Lots 23 ana 24, Concession III, Biddulph Town- 
ship, Middlesex County, 
(d) Part of Lot 19, Concession XII, Hibbert Township (one 
mile west of Cromarty, Huron County). 
fe)y= Part of Lot 19, Concession IV, Hay Township, Huron 
County. 
(f) Part of Lot 5, Concession V, McGillivray Township, Mid- 
dlesex County, one half mile north of Parkhill. 
5. Dumping of Refuse:- 

Steps should be taken gradually to improve the 
public attitude concerning the dumping of garbage and refuse 
on side-roads. There have been numerous complaints concerning 
the practice of dumping the garbage and refuse of Grand Bend 
close to the Blue Water Highway in Bosanquet Township. This 
is offensive to those who live close by, it creates a fire 
hazard and the area is infested with rats. No by-law is 
adequate to cope with this condition. Public education is the 


enly solution, 
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ak ~=WILLOW SCRUB 
C—) LAMBTON COUNTY FOREST 


FOREST COVER TYPES 


TYPE NO. TYPE NAME TYPE NO. TYPE NAME 

3 RED PINE 45 BUR OAK 

4 ASPEN 46 RED CEDAR 

6 PAPER BIRCH 49 WHITE OAK- BLACK OAK-RED OAK 
) WHITE PINE 51 RED OAK-BASSWOOD-WHITE ASH 
10 WHITE PINE-HEMLOCK ST BEECH-SUGAR MAPLE 

it HEMLOCK 58 BEECH 

— 12 SUGAR MAPLE -BEECH-YELLOW BIRCH 59 ASH-HICKORY 

13 SUGAR MAPLE- BASSWOOD 60 SILVER MAPLE-WHITE ELM 

14 SUGAR MAPLE 604 WHITE ELM 

14a BLACK CHERRY 61 COTTONWOOD 

24 WHITE CEDAR 88 WILLOW 


25 TAMARACK 2 PLANTATION 
26 BLACK ASH-WHITE ELM-RED MAPLE 


————— SOURCE AREAS 
aa 
1. HAY SWAMP 8. PARKHILL 
2. HARPLEY 9. BORNISH 
3. PINERY 10. KEYSER 
4. SMITH LAKE IL. AILSA GRAIG 
5. RIVER BEND 12. CLANDEBOYE 
6. ARKONA 13. STAFFA 
7 McINNIS 


SCALE + MILES 


ONTARIO DEPARTMENT OF PLANNING AND DEVELOPMENT 
CONSERVATION BRANCH 
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